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i l l 
AIM SOOPE AND MEmODOLOGY 
India i s predominantly agr icu l tura l country. O e^ 
country has suffered from draughts and f loods and with 
l imited food production i t has to support a huge populat ion. 
As a r e s u l t a l l lands are brought under c u l t i v a t i o n . However« 
there i s s t i l l scope for bringing moreland under agr icu l tura l 
production. Problem of f lood and s a l i n i t y continue to plague 
the country. In recent times oxir agr icu l tura l s c i e n t i s t s 
have been trying to recover these areas for enhancing the 
annual y i e l d s so that India can meet the chal lenge posed 
by population growth. 
Increasing pressure on the earth demands that b e s t 
use i s made of a l l ava i lab le land resources . Sal ine a l k a l i 
s o i l s are p o t e n t i a l l y one of tiie most productive lands in 
the Indo-Gangetlc alluvium and in the coas ta l regions of 
the country. For the past several years e f f o r t s have been 
made to develop methods to use these s o i l s for agr icu l tura l 
purposes . Ohere i s need t o i n t e n s i f y tJiis e f f o r t , p a r t i c u l a r l y 
at t h i s Juncture, when a l l out e f f o r t i s being made to 
a t t a i n s e l f - s u f f i c i e n c y . However^ lUce a l l emerging research 
areas, papers published in these areas are s ca t t ered and 
r e t r i e v a l i s d i f f i c u l t . Here an attempt i s made to c o l l e c t 
a l l published papers and compiled a blologtaphy which w i l l 
be very usefu l for the re seard ie s s of our country. 
IV 
I was given the task of preparing an annotated 
bibliography of 250 a r t i c l e s on waterlogging and s o i l 
s a l i n i t y in Inclia, as i t was supposed that i t might be 
of great use to the researdi scholars in tills f i e l d . 
The material was c o l l e c t e d in the seminar l i b r a r i e s 
of ttie Departments of Geography^ Botany and implied 
CSierolstry, A.M.U.« Aligarh, Maulana Azad Library, A.M.U., 
Aligarh, India, Indian Agricultural Research i n s t i t u t e 
(lARI) Library, New Delhi and In<^ian Coxincil of Agricultural 
Research Library (ICAR)? Krishi Siavan, New D e l h i . 
STANDARD FOLLOWED: 
As far as p o s s i b l e the Internat ional standard 
has been fo l lowed. After searching the l i t e r a t u r e e n t r i e s 
were recorded on catalogue cards of 20 x 12 cm. s i z e . 
The e n t r i e s in the b l b l i o g r ^ h y contains abs trac t s g iv ing 
e s s e n t i a l information about the a r t i c l e s . Eadi entry has 
been given a subject Heading* 
ARRANGEMENTS 
Ttie bibliography i s in tiiree p a r t s . Part one d e a l s 
inaportance and c l a s s i f i c a t i o n of s a l i n e - a l l c a l l soi ls .Methods 
for reclaiming these s o i l s are a l s o d i s cussed . Lates t trends 
to reclaim and to make these s o i l s su i tab le for crop produc-
t ion are a lso descr ibed. 
Part two deals with bibliography* Entr ies in 
b ib l iographica l part have been arranged a lphabet ica l 
according to tiieir subject . Each b ib l iographica l entry 
contains the fo l lowing items of information. 
a) Ser ia l Number 
b) Name of autiior/authors (a semicolon (;) in 
between the authors) 
c) A f u l l s top (.) 
d) T i t l e of the a r t i c l e including s u b t i t l e 
e) T i t l e of p e r i o d i c a l publ ica t ion 
f) A f u l l stop (.) 
g) Year of periodical publication 
h) A conma i,) 
1) Volume Number 
J) Issue number in bracket 
k) A comma (,) 
1) Inc lus ive pages of the a r t i c l e . 
Specimen Entry i s given below. 
SOIL-COHPOSITION-ANALYSIS-ELECTRICAL . 
160. Pallwal ,K,V.; Khodier, M.M. Predict ion of s a l i n i t y 
in tiie s o i l s of central Iraq from e l e c t r i c a l conduct iv i ty 
a t d i f f e r e n t s o i l water ratAo. Ann. Arid Zone. 1986, 
25(3) , 237-238. 
An e f f e c t i v e method of determining s a l i n i t y through 
regress ion equation using d i f f e r e n t s o i l water r a t i o s and 
EC2 - df method i s described for f ine textured s o i l of Iraq. 
V i 
APPSMDICBS S 
Part three contain Appendlcses which includes s 
Appendix A. Glossary 
Appendix B« Chemical sTMbols* equivalent 
weights* and conmon names. 
Appendix C* symbols and abbreviations 
Appendix D. Index 
The index of Author^subject and T i t l e i s in 
alphabetical sequence* Index g l ides to the spec i f i c 
entry /entr ies in the bibliography* Z hope i t w i l l be 
found useful in malcing use of bibliography. 
Vlt 
LITERATURE CONSULTED: 
I. The Secondary sources consulted are: 
1. Bibliography of Agriculture 
2. Bioiiogical abstracts 
3. Indian Science Abstracts, and 
4. Soils and fertilisers 
II. The primary sources consulted are: 
Title Abbreviations 
1. Agricultural Diges t 
2 . Annals of Arid Zone 
3 . Australian Journal of Agricultural 
Research 
4 . Bul l e t in Indian Society of So i l 
Science 
5 . Canadian Joxirnal of S o i l Science 









> J.Aaric. Res 
, Indian Soc. 
Sc. 
J. Soil Sci. 
, Sci. 
Vllt 
7. Economic Botany 
8. Indian Farming 
9. Indian Journal of Agricultural 
Research 
10. Indian Forester 
11. Indian Journal of 
Agricultural Science 
12. Indian Journal of Agronomy 
13. Journal of Ecology 
14. Journal of Soil Science 
15. Journal of the Indian Society 
of Soil Science 
16. Plant and Soil 
17. Proceedings Soil Science 
r . Society of America 
18. Seed Research 




Indian J.Aqric. Res. 
Indian Forester 
Indian J . Agric . S c i . 
Indian J . Aqron. 
J . Ecol . 
J . S o i l S c i . 
J . Indian Soc .So i l S c i . 
PI . S o i l 
Proc. S o i l S c i . Soc. Am. 
Seed Res . 
S o i l S c i . PI .Nutr i t ion 
PART ONE 
INTRODUaiON 
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WAaSRLOGGING; 
When tiie anoimt of water i n a s o i l I s Increased 
beyond I t s maxlBiura c a p i l l a r y capacity , the addit ional 
water appears as f ree water In pore space. A i l s water 
I s beyond the force extended by s o i l part ic les , and 
therefore, comes under Hie Influence of gravity. Hence 
this water I s cal led gravitational water. Due to the 
force of gravity acting on I t tiie water moves downwards 
through the s o i l . The downward iK}vement of gravitational 
water through the s o i l I s cal led percolation. 
If the s o i l I s pervious, tiie gravitational water 
percolates down Into ttie lower layers anddralns away. 
If, however, tiie s o i l has an Impervious layerthrough 
v^ich water can not penetrate, the percolation water 
c o l l e c t s over I t . If th is process continues the 
gravitational water begins to accumulate. The s o i l 
above the Inqpervlous layer now free water and I s said 
to be saturated. At th is stage the entire pore space 
In the saturated s o i l mass I s f u l l of water. The 
upper level of water In the saturated area I s known 
as water table. As more water percolates down, the 
level of water table r i s e s . The r i s e o£ water table 
creates water logging, and the s o i l i s said to be 
waterlogged. 
In extreme cases, where the water table r i s e s 
right upto the surface, the %Aiole s o i l gets waterlogged. 
Plants growing in such s o i l s suffer for want of 
aeration as the s o i l pores are completely devoid of 
a i r . Waterlogging, therefore, i s very injurious to 
crops. I t also leads to the development of sa l t and 
alkaline lands. I t i s very necessary to remove th i s 
free water from the s o i l , a t least from the root zone 
as rapidly as possible, by providing suitable drains. 
SALINE AND ALKALI SOILS; 
Ihese s o i l s owe their d i s t inct ive character to the 
fact that they contains excessive concentration of either 
soluble sa l t s or exchangeable sodium or both. Ihey are 
problem s o i l s and require special remedial measures and 
management pract ices . Soluble s a l t s increase the s a l t 
content of the s o i l solution and produce harmful 
e f f e c t s . Likewise, sodium sa l t s increase the degree 
of saturaticm of exchangeable materials in the s o i l . 
I t occurs %ihen the soluble constituents consis t largely 
of sodlvun s a l t s . Exchangeable sodluro e x i s t In s o i l even 
%ihen soluble s a l t s are rea»ved. 
caiaracterlstlcs of Saline and Allcall Solls< 
Saline and allcall s o i l s are distinguished Into 
three grovq;>s: 
1. Saline 
2. Saline a lkal i 
3 . Non saline alkal i 
Saline Sollst Saline s o i l s are those s o i l s for which the 
e lec tr ica l conductivity of tiie saturation extract I s 
more than 4 nnhos/cm at 25*C and the exchangeable sodium 
percentage Is l e ss than 15. Ihe pki of such s o i l s I s 
ordinarily l e s s than 8 .5 . Hilgard cal led t^ese s o i l s 
as *Hhlte Alkali* s o i l s and Soviet s o i l s s c i e n t i s t s 
cal led I t as 'Solonchaks*. With the provision of adequate 
drainage, the s a l t s are wa^ed down by leadilng and these 
s o i l s become normal s o i l s . Saline s o i l s have deposits of 
white crusts of s a l t s on the surface. Such s a l t s may be 
found either In s o i l s witii well developed s o i l prof i le 
or in undifferentiated s o i l material such as alluvium. 
Sal in i l j r effect* mtMt\y 
neKlinible 
YieMn «if v r r y • rns i l i v r 
cr«>j)ii may l i r rrnlrirtrtl 
Yi rk ia o f many rr»|>-< I OnW l o h r a n l <Tn|w | Only a f rw vrry l o l r ran i 
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CONDUCTIVITY OF THE SATURATION EXTRACT—MM H O s / c M . 
-Growth o( orchardgrass, as influenced by various salts aiiiird to a sandy )oam soil'. 
Die chenlcal characterist ics o£ saline s o i l s are 
dependent on the kinds and tiie amounts of s a l t s present. 
Sodium ion usually does not exceed 50% o£ the cation present 
in s o i l solution and therefore i t i s not adsorbed to any 
s ignif icant extent. Ihe re lat ive arootuats of calcium and 
magnesium present in so i l solution and on the exchange 
coB^lex may vary considerably. Soluble and exchangeable 
potassium i s usually present in minor amounts, but 
occasionally tiiey may be present in larger amounts. Ihe 
main anions present may be sulphates, chlorides and 
sometimes n i tra tes . Blcarbonates may be present in small 
amounts, but soluble carbonates are invariably absent. 
Besides, readily soluble sa l t s , saline s o i l s may contain 
s a l t s of low so lubi l i ty , such as calcium sulphate (gypsvun) 
and calcium and magnesitun carbonates. The amount of 
soluble s a l t s control the osmotiv pressure of Hie s o i l 
solution. Such s o i l s having excess s a l t s and no s ignif icant 
amounts of exchangeable sodium are flocculated and their 
permeability i s equal to or higher than t^at of similar 
non sal ine s o i l s . 
Saline AlXall Soils» The term saline a lkal i s o i l s i s used 
to denote such s o i l s % o^se conductivity of the saturation 
extract i s greater tiian 4 raEnhos/cra at 25"C and the 
exchangeable sodium percentage Is more than 15. Ihe pH 
value o£ these s o i l s are seldom abeve 8.5, due to excess 
of soluble s a l t s . Soluble sa l t s have repressive action 
on the pH value. These s o i l s are formed due to the 
combined process of sal inisat ion and a lkal i sat ion . Ihe 
properties of these s o i l s are usually similar to saline 
s o i l s in the presence of excess soluble s a l t s . If 
soluble s a l t s are leached downward, the properties 
become more similar to non saline alkal i s o i l s . After 
soluble sa l t s are leached, the concentration of the 
s a l t s in the so i l solutionis lowered and some of the 
exchangeable sodium hydrolyses and forms sodium hydroxide. 
Sodium hydroxide absorbs carbon dioxide from the 
atmosphere and i s converted to sodium carbonate, nius, 
after teaching, the s o i l becomes strongly alkaline and 
the pH may increase over 8.5. Under such conditions 
the s o i l part ic les disperse and the s o i l becomes 
unfavourable for water percolaticsi and t i l l a g e . Therefore, 
the management of sal ine alkali s o i l s i s very d i f f i c u l t . 
The excess sa l t s and the exchangeable sodium both should 
be removed from the root zone from such s o i l s to 
establish a favourable physical condition of tiie s o i l . 
Sometimes sa l ine-a lkal i so i l s contain gypsum and 
when such s o i l s are leached, calcium dissolves and reaplces 
exchangeable sodium with the removal of excess s a l t s . 
Non-Saline Alkali Soi ls ; The term non saline alkali so i l 
I s used to denote such s o i l s **iose exchangeable sodium 
percentage i s morethan 15, and the conductivity of the 
saturation extract i s less than 4 ramhos/cm at 25»fc. Ihe 
pH of these s o i l s usually range between 8.5 and 10.0. 
These s o i l s are the Hilgard's 'black alkali* and Russian 
'Solonetz' s o i l s . These s o i l s are found in arid and sand, 
arid regions in small Irregular areas called 's l ick spots ' . 
Leaching of saline alkal i s o i l s in the absence of gypsum 
in s o i l s . Sodium hydroxide formed due to hydrolysis dissolves 
the organic matter present in the s o i l and disperses i t 
as well . On evaporation, the dispersed and dissolved 
organic matter of highly alkaline s o i l s are deposited on 
the so i l surface causing darkening of tiie s o i l s are 
deposited on the s o i l surface causing darkening of the 
s o i l , hoice the name 'black a lka l i ' • 
Non saline alkali s o i l s develop characteristic 
morphological features with time. Partial ly sodium 
saturated clay i s highly dispersed. Clay part ic les move 
downwards tlirough the so i l and accvumilate at lower l eve l s . 
This leaves the upper few cms of surface s o i l re la t ive ly 
coarse in texture and friable; but lower layers where clay 
accumulation occurs become less permeable and have 
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O t P V v V MIC. W l V t M (IT t , ,CU fliomi o1 iO>il 
The Relationship Between exchangeable sodium 
Potassium in saline - Sodic Soils and Their 
Gypsum Requirements. 
Wheat on a saline alkali soil with a pH of 10,3 an electxical 
conductivity of 2.0 mmhos/cm. and an exchangeable Na-fK percentage 
of 10.4 m.e. responded to variable gypsum applications as shown x 
No gypsum 
10 per cent of gypsum requirement 
15 per cent of gypsum requirement 
30 per cent of gypsum requirement 
50 per cent of gypsum requirement 
70 per cent of gypsum requirement 
100 per cent of gypsum requirement 
 
T. = 
^6 = T^ = 
Note » The gypsum requirement as determined by the Schoonover Method 
war 9.0 7 tons of qypsum per nrrf». 
pt lsmat lc or coliuanar s tructure . With lower layers 
becoming inapermeable, the water ooveraent and t i l l i n g 
of the s o i l become d i f f i c u l t . A lka l i condi t ions develop 
as a r e s u l t of i r r i g a t i o n . 
The exchangeable sodium markedly in f luences the 
phys ica l and chemical propert ies of the non s a l i n e a l k a l i 
s o i l s . With the increase of exchangeable sodium percentage, 
the s o i l becomes more d i spersed . Ttxe pH value may go up 
as high as 10. The s o i l so lu t ion of such s o i l contain 
calcium and magnesium as the ca t ion and ch lor ide , sulphate, 
bicarbonate and small amounts of carbonate as the anions . 
Sotue s o i l s may contain large amounts of exchangeable and 
soluble potassi\un. 
Some s o i l s having exchangeable sodium percentage 
more than 15 have storprisingly low pH va lues , as low as 
6 . These s o i l s have been referred by De Sigmond (1938) as 
degraded a l k a l i s o i l s , because these occur in the absence 
of l ine and low pH value i s due to exchangeable sodium 
and are t y p i c a l l y those of a non s a l i n e a l k a l i s o i l . 
FORMATION OF SALINE AND AUCALI flOILSi 
In the ar id reg ions , tAiere there i s low r a i n f a l l 
and high te^tpeature, there i s always a tendency for the 
10 
-Scqurncr of determinations for the diagnosis and tr.-.iiin. rl of Halim- and alkali »oil»: H. High, L low. H> 
rJerlncaJrcMslancrof soil pa-ir; 5^y?, sodium-adsorjilion lalio, hSI', ttchanpraldc «>diiim pcrwnlage; CU, cation 
rxihangf-taiianly. 
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accuiaulation o£ soluble sa l t s near tiie surface. During 
rainy season these sa l t s may move downward to the lower 
s o i l layers but after the rainy season* the intense 
evaporation tarings the sa l t s back to the surface. 
Ihe ground waters of arid regions usually contain 
considerable quantities of soluble s a l t s . If the water 
table i s high, large amounts of water move to thesurface 
by capillary action and are evaporated^ leaving an ever-
increasing accumulation of soluble s a l t s . This process 
of accumulaticx) of soluble sa l t s makes the s o i l highly 
impregnated with sa l t s and only s a l t res i s tant crops 
can grow. 
The s a l t s may have originated direct ly from 
chemical weathering of rocks and have been dissolved 
by surface and percolating waters. The sa l t s may represent 
the remains of former seas or s a l t lakes. The usual mode 
of origin i s from saline ground waters, either in the 
v i c in i ty of inland seas or s a l t lakes or in depressions 
where the liater table i s at or near the surface. 
Ihe favourable conditions for formation of sal ine 
s o i l s are: (1) a high water table with a fa ir ly high sa l t 
12 
concentration* (2) a high teiqperature, and (3) a low 
r a i n f a l l . Consec[uently, the s o i l s of dry reg ions tend 
to become Increas ingly s a l i n e as long as tiie ground water 
remains within c a p i l l a r y reach of the evaporation from 
the surface of the s o i l . 
Under i r r i g a t i o n , s a l i n e and a l k a l i s o i l s have 
developed by any one or more of several means, as f o l l o w s : 
1. When excess ive appl icat ions of water have r a i s e d 
the groiind water l eve l s u f f i c i e n t l y to permit 
concentr±lon of s a l t s from s a l i n e ground water 
through evaporation. 
2 . When seepage from leaky canals and l a t e r a l channels 
which run at a higher l eve l has re su l t ed in a high 
water table and s a l i n e / a l k a l i s o i l s . 
3 . When the I r r i g a t i o n water has a high s a l t content . 
4 . i^en poor drainage keeps tiie s a l t s in the surface 
s o i l and prevents the leaching of s a l t s , and 
5 . When the use of i r r i g a t i o n water i s e r r a t i c , i . e . 
f looding at one time fol lowed by in tense drought. 
When the t o t a l supply of water i s l imited , t h i s 
would a l so leave the s a l t s in the root zone. 
13 
Saline so i l s may be of tvfo kinds: (1) s o i l s in which 
soluble sa l t s contain a substantial quantity of calcium 
and magnesium. In these Hxe co l lo ids are not damaged by 
sodium. Usually such s o i l s have a fair reserve of calcium 
carbonate/ or (2) s o i l s In which soluble s a l t s are chief ly 
sodium. Tti^re i s l i t t l e or no reserve calcium carbonate In 
the s o i l . In these s o i l s the sodium damages the co l lo idal 
complex and tends to Increase tiie exchangeable sodium. 
Under irrigation, so i l with l i t t l e or no calcium 
carbonate* would ultimately become an alkal i s o i l s , 
since the s o i l soluticai >diich i s rich in sodium s a l t s 
would Increase the exchangeable sodium. The exchangeable 
sodium would always provide enough NaCH in s o i l solution 
to increase so i l pH above 8 .5 . 
OSius there are three d i s t inc t stages in the evolution 
of alkali s o i l s . They are as follows: 
(a) Sal lnisat lon. 
(b) Saline-alkali s o i l . 
(c) A lka l ln i sa t ion of the exchange con^lex ( i . e . , 
d e - s a l l n i s a t l o n and in tense a l k a l i s o i l formaticsi) 
UNFAVOURABLE EFFECTS OF SALINE AND ALKALI SOILS; 
Sal ine s o i l s are usual ly barren but p o t e n t i a l l y 
productive s o i l s . These s o i l s do not support plant growth 
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primarily because of excessive s a l t s in the so i l solution 
whidi, due to high osniotic pressure prevents abs«rption 
of moisture and nutrients in adequate amounts. This i s 
i l lus trated in Figure 1.1. Thus in saline s o i l s the 
wilting coe f f i c i ent i s high and the amount of available 
moisture i s low. An excess of sodium ions also exert 
antagonistic e f fects on tiie absorption of calcium and 
magnesium. 
Under alkali s o i l conditions^ tiie damage i s not due 
to sa l t concentration, since tiie conductivity of the so i l 
solution i s low. Ihe sodium adsorbed by clay and organic 
co l lo ids causes dispersion of clay which resul ts in a 
loss of desirable structure and the development of a 
puddled ef fect . Such e f fects on physical properties reduces 
drainage, aeration and microbial ac t iv i ty . The high pH 
in alkali s o i l s cause a reduction in the so lubi l i ty and 
avai labi l i ty to plants of ion, copper, manganese, and 
zinc. 
Under sal ine-alkal i conditions there may be actually 
several transitional stages, from high sal inity-low alkal ini ty 
to low sal inity-high a lkal in i ty . Under such conditions, the 
crops may suffer due to high sa l in i ty as well as to 
unfavourable e f fec t s of a lkal in i ty . 
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RECLAMATIQM Of SALINE AtiP ALKALI SOILS: 
Before s t a r t i n g the reclamation o£ s a l i n e or a l k a l i 
s o i l s ^ a knowledge of tiie fol lowing i s e s s e n t i a l ; 
(a) Quality of the s o i l ; 
(b) Qualitv of the i r r i g a t i o n water; 
(c) Nature and d i s t r i b a t i o n of s a l t s in the s o i l 
root zone; 
(d) Level of subso i l water; 
(e) Drainage condi t ions . 
The most i c^or t snt po int in judging the qual i ty of 
s o i l s from the reclamation po int of view i s whether the 
s o i l s i s s a l i n e or a lka l ine ; i f a lka l ine the degree or 
a l k a l i n l s a t i o n . %e higher the degree of a l k a l i n i s a t l o n / 
the greater w i l l be the d i f f i c u l t y in reclaiming i t * 
To obtain an adequate s o i l san^le for chemical 
t e s t i n g i s more d i f f i c u l t with s a l i n e s o i l s than with 
n o n s a l i n e s o i l s . ihe reason i s because of the uneven 
concentration of s a l t s from wet season to dry season; 
the amount/ qua l i ty and timing of i r r i g a t i o n water used; 
and var ia t ion from s o i l type to s o i l type . Fie ld management 
h i s t o r y i s a lso a very io^iortant factor t o be recorded. 
The s o i l sample should be obtained from the root zone of 
the crops . 
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In Judging l^e qua l i ty of I rr iga t ion water« i t i s 
important to take into considerat ion not only the t o t a l 
so lub le s a l t content but a l so the r e l a t i v e proportion of 
calcium to sodi\un. If the r a t i o of calcixun to sodium i s 
high, i t would he lp in the replacement of Na with calcium 
ions in tiie exchange complex. 
I r r i g a t i o n water analyses should include the 
determination of the boron concentration v^ich sometimes 
occxirs in tox ic q u a n t i t i e s . The bicarbonate concentrat ion 
in r e l a t i o n to the concentration of calcium plus 
magnesium should a l so be determined for the same reason. 
In at l e a s t one State in India, before a farmer can 
obtain a loan for making a tube we l l or dug wel 1, permission 
must f i r s t be obtained from tiie Department of Agricul ture . 
From records of s o i l and water analyses , the Department 
has information on the s u i t a b i l i t y for i r r i g a t i o n of the 
s o i l and tiie water In the general area. 
Schoonover (1959) in h i s study of s o i l problems in 
India, has l i s t e d the fol lowing technica l requir«nents 
for reclamaticxi of s a l i n e and a l k a l i s o i l s : 
(1) Adeiquate drainage. 
(2) A v a i l a b i l i t y of s u f f i c i e n t water to meet crop use 
and a lso leach the s a l t below Hie root zone in 
the s o i l . 
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(3) Better than average s o i l management to include 
p e r f e c t land l e v e l l i n g , good Ininding for 
I rr iga t ion , and advanced agronomic p r a c t i c e s . 
(4) Protect ion and reclamation to be undertaken in 
large b locks . "Stte establ ishment of drainage and 
the development of adequate water supp l i e s w i l l 
usua l ly require ex tens ive publ ic works, developed 
for -die b e n e f i t of large areas . 
(5) Good qua l i ty of i r r i g a t i o n water. I t i s imperative 
that the qua l i ty of I n d i a ' s i r r i g a t i o n water 
suppl i e s be studied s y s t e m a t i c a l l y . 
SALINE SOIL RECLAMATION! 
Saline s o i l s in which the so luble s a l t s contain 
appreciable amounts of calcixim and magnesium do not 
develop in to a l k a l i s o i l s by the act ion of leaching water. 
The reclamation i s comparatively easy in such s o i l . The 
main problem i s to leach the s a l t s downward below the 
root zone and out of contact with subsequent i r r i g a t i o n 
water. I t i s , however, important that the drainage of 
the s o i l be good. Sa l ine s o i l s of Sind (Pakistan) have 
been reclaimed by the use of a heavy appl icat ion of 
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irrigation water, usually a 60 cm dose. Less than a 60 cm. 
application of water was not e f fect ive , and higher doses 
did not further reduce the sa l t content, ihe original 
sa l t content of the s o i l was 1 to 5 per cent, but as long 
as a minimum dose of 60 cm of water was used for the 
flooding, the s o i l was l e f t at the end of leaching with 
a total sa l t content of about 0.5-1 per cent. The residual 
sa l t s were chief ly sa l t s of calcium whidi came from Hie 
irrigaticm water, while the original sa l t s in the s o i l 
were mainly of sodium. These s o i l s after flooding supported 
plant growtii eventhough ttie s a l t content of the s o i l was 
high. This was due to predominance of calcium s a l t s . 
I t i s important that saline areas are isolated 
according to texturalclass ( i . e . more correctly drainage 
a b i l i t y ) . If a plot of land, mostly sandy loam in textiire 
but having some spots ofclay so i l , i s taken for reclamation 
by flooding, the resul t after flooding would be that the 
sandy loam s o i l would be reclaimed and would support.plant 
growth, while ttie clay s o i l would not. This i s because more 
water passed downward t^ou^i the sandy loam and leached 
more s a l t s below theroot zone. Thus, i t becomes imperative 
that bunds are raised around plots with different textures 
or drainage a b i l i t i e s so that adequate amounts of irrigation 
water can beapplied to each kind of s o i l to achieve the 
desired leaching. 
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Saline s o i l s *<hich do not contain s u f f i c i e n t so lub le 
calcium s a l t s or reserve calcium carbonate would be converted 
to a lka l ine s o i l s upon leaching with water. Thus, instead 
of reclaiming/ we would increase d i f f i c u l t i e s . In such cases 
the addition of calciiim s a l t s , preferably gypsum or l imestone 
i s b e n e f i c i a l . In the presence of calcium sulphate, the 
quantity of calcivim i s increased in s o i l so lu t ion , with Hie 
r e s u l t that calcium d i sp laces sodium from the exchange 
coup lex and a favovirable phys ica l change in the s o i l takes 
places, . 
Frequently, the s a l i n e s o i l s have a high water table , 
a dense gypsum layer, or are f ine textured. These condi t ions 
reduce the movement of i r r i g a t i o n water downward and, 
therefore , make i t d i f f i c u l t to leach the s a l t s to the 
des ired depth below the plant root zone. 
In s a l t y s o i l s with a high water-table , a r t i f i c i a l 
drainage i s necessary before the excess s a l t s can be removed. 
Deep c h i s e l i n g or deep plowing i s sometimes used on s o i l s 
with in^ervious layers in order to open t h e s o i l for tiie 
des ired downward movement of water and s a l t . 
ALKALI SOILS RECLAMATION; 
In a l k a l i s o i l s , ^ e exchangeable sodium i s so great 
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as to make the s o i l almost impervious to water. But even 
i f water could move do%<nward f r e e l y in a l k a l i s o i l s , the 
water alone would not leach out the excess exchangeable 
sodium. The sodium must be replaced by anotiier cat ion and 
then leached downward and out of reach of p lant r o o t s . 
By c a t i o n i c exchange, calcium i s o f ten used to 
replace sodium in a l k a l i s o i l s i | l w 2 ) . Of a l l calcium 
compounds, calcium sulphate (gypsum) i s considered the 
bes t for t h i s purpose. 
^ p l i c a t i o n of 18 tonns of gypsum per acre in 
Nevada, U.S.A. increased water i n f i l t r a t i o n and increased 
the depth of water penetrat ion . Diree years after ^ p l y i n g 
the gypsum, the same amount of water penetrated to a 
depth of 19 inches in the s o i l r e c e i v i n g the gypsum and 
to only 10 inches in the s o i l which rece ived no gypsum 
(Figure 1 . 3 ) . This re su l t ed in a reductlcm of exchangeable 
sodium percentage from 42 to 18 per cent during the three-
year period. At the same time, the no-gypsum p l o t gained 
in exchangeable sodium from 50 to 53 per cent (Figure 1 .4) . 
Yie lds of hay were increased from 0.05 tons to 1.02 tons 
per acre per year as a r e s u l t of the appl icat ion of 
gypsum. (Figure 1 . 5 ) . 
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Ihe reac t ions Involved aret 
2NaClay + CaSO^ = ' ' * 2 ^ 4 * ^ * ^ ^ * y 
NajCOj + CaSO^ = CaCO^ + ^ ^ 2 ^ 4 
Gypsum converts Na-so l l Into Ca s o i l with a 
des irable lowering of pH and an Improvenant in s o i l 
physical condi t ions . I h i s a l so Inqproves drainage. 
Flooding I s then given to remove the sodlxun sulphate formed 
from the react ion %flth gypsum. 
In extreme cases of hlg^ a l k a l i n i t y the reduction 
In pH i s brought about by the use of sulphuric ac id . The 
reclamation process would« however* require isqpert handling 
and would usua l ly be qui te expensive . 
Sulj^ur i s a l so used in reducing the a l k a l i n i t y . 
Sulphur i s spread on tiie s o i l and i s ox idized to sulphuric 
acid« \rt\ich converts sddlum carbonate i n t o sodium sulphate; 
and calcium carbonate* already present or a r t l f i c a l l y 
added* to form Ca(HGO.).. Calcium rep laces sodium. Sodium 
sulphate i s removed by leaching. IJie addit ion of organic 
matter he lps in lowering the pH* Improving the s o i l 
structure* and in Increasing the capaci ty of the s o i l 
to provide ava i lab le nitrogen to the crops. Organic matter 
i s e s p e c i a l l y he lpful where sulphur i s added to correc t 
25 
the a l k a l i n i t y . Ihe organic matter supp l i e s food for the 
bacter ia that s t imulate ttxe ox idat ion of sulphur to the 
sulphate form. The comblnaticm of sulphur^ organic manxire 
and gypsum has a l so been used with success . 
The amounts of gypsum and sulphur required to replace 
d i f f e r e n t amounts of exchangeable sodium are given in 
Table 1 .6 . I t can be seen that a large quantity of gypsum 
or sulphur i s required to reclaim per 100 gm. of s o i l * 
would require 8.6 tons to gypsum, or 1.6 tons of sulphur 
per acre - foot of s o i l . On an average for every one 
m i l l i e q u i v a l e n t of sodium to be replaced/ 1.7 tons of 
gypsum or 0.32 tons of sulphur i s required. 
CMEMICAL AMENDMENTS FOR REPLACEMENT OF EXCHANGEABLE SODIUM. 
The unfavourable condit ions .due to high exchangeable 
sodium can be contro l l ed by replacement of exchangeable 
sodixim. The kind and amount of amendment to be used for 
tills purpose depends upon s o i l c h a r a c t e r i s t i c s , the 
desired l eve l of replacement and economic cons idera t ions . 
The fo l lowing amendments are commonly used for reclamation 
of a l k a l i s o i l s . 
Soluble calcium s a l t t Calcium chloride 
Gypsum 
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Calcium s a l t of low Ground limestone 
s o l u b i l i t y : 
Byproduct of lime and 
sugar industry (molasses) . 
The e f f e c t i v e n e s s of each type of amendment depends 
mainly upon tiie presence of a lka l ine earth carbonates and 
the pH value . From th i s point of view the a l k a l i s o i l can 
be divided i n t o three groups: 
1 . S o i l s containing a lka l ine earth carbonates . 
2* S o i l s with earth carbonates. 
3 . S o i l s with pH values l e s s than 7 .5 , containing 
no a lka l ine earth carbonates. 
In s o i l s of f i r s t group any of the so luble calcium 
s a l t or acid formers or acids may be used, limestone w i l l 
not be u s e f u l . I f ac ids or acid forming amendments are 
added in group 2 or 3, i t makes them acid in r e a c t i o n . 
I f s o i l s are such that the amount of acid or acid forming 
amendments required to be appl ied i s such that the s o i l s 
may become acidic« the choice of amendment i s l imited 
to soluble calciAim s a l t , except i f l imestone i s a l so 
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appl ied. Application of l imestone to second and th ird groups 
o£ s o i l s may be b e n e f i c i i l , but the e f f e c t i v e n e s s of lime 
v a r i e s with s o i l s s ince the s o l u b i l i t y of calcium carbonate 
decreases with increas ing pH readings . Limestone may be 
used advantageously in third group of s o i l s , but i t s 
value in second group of s o i l s i sdoubt fu l . Some s o i l s 
containing excess exchangeable sodium and appreciable 
exchangeable hydrogen having an acid react ion was found 
in Hungary and were e f f e c t i v e l y reclaimed by the addit ion 
of calcium carbonate. 
QUALITY OF IRRIGATION WATERt 
I t has been observed in previous pages that the 
qua l i ty of i r r i g a t i o n water i s iirportant in the appraisal 
of s a l i n i t y or a l k a l i condi t ions in an i r r i g a t e d area. 
Ihe q u a l i t y of i r r i g a t i o n water i s determined by the 
concentration and con$»s i t ion of d i s so lved c o n s t i t u t o t s 
in water. 
The s a l t s normally determined are calcium, 
magnesium, aoditim, potassium and boron. Calcium and 
magnesium are determined by versenate t i t r a t i o n , sodium 
and potassiiim are determined by flame photometer, and 
boron i s determined by co lor imeter . After determining 
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the pr inc ipa l c a t i o n s and anions, i f they are sumned up 
separate ly , the amount of cat ion must be equivalent 
to the amount of anions. 
The fol lowing c h a r a c t e r i s t i c s u sua l ly determine 
the qua l i ty of an i r r i g a t i o n water* 
1. Total concentration of so lub le s a l t s . 
2 . Re la t ive proportion of sodium to other c a t i o n s . 
3 . Concentration of boron or other elements that 
may be t o x i c . 
4 . Ihe bicarbonate concentration as re la t ed to the 
concentration of calcium + magnesium. 
CLASSIFICATION OF IRRIGATION WATER; 
Tine i r r i g a t i o n water can be c l a s s i f i e d from the viewpoint 
of s a l i n i t y and sodium hazard as shown in Table 3 . 
Table 3 : Quality of I r r i g a t i o n Water 
S a l i n i t y Hazard Combination 
Water Quality E l e c t r i c a l Conduc- Sodium Hazard of S a l i n i t y & 
t i v i t y SAR Sodiiun Hazard 
micromhos/cm 
1. Low 100 250 (CI) 0 10 (S 1) C I -S 1,C1 -3 2 
C 1 -S 3,C4 -S 4 
2 . Medium 250 750 (C 2) 10 18 (S 2) C 2 -S 1,C2 -S 2 
C 2 - S 3,C2 - S 4 
3 . High 750 2250 (C 3) 18 26 ( S 3 ) C 3 - S 1,C3 -S 2 
C 3 -S , 1,C3 -S 4 
4 . Very high Morethan 2250 (C 4) over 26 (S 4) C 4-S 1,C4 -S 2 
C 4 - S 3,C4 - S 4 
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C l-Low S a l i n i t y Water: This %«ater can be used for i r r i g a t i o n 
for most crops on roost s o i l s with l i t t l e chances of develop-
ment of s o i l s a l i n i t y . Some leaching i s needed* but t ^ i s 
usua l ly occurs in normal i r r i g a t i o n p r a c t i c e s except in s o i l 
of extremely poor permeabi l i ty . 
C 2-yMediura S a l i n i t y Water» This water can be used with 
moderate leaching. Plants with moderate s a l t to lerance 
can be groim mostly without spec ia l p r a c t i c e s for the 
control of s a l i n i t y . 
C 3-Hiqdi S a l i n i t y Water t n i i s water cannot be used on s o i l s 
with r e s t r i c t e d drainage. Special management p r a c t i c e s are 
required along with ade4p]ate drainage for s a l i n i t y contro l 
and p lan t s with good s a l t to lerance should be grown. 
C 4-Very High S a l i n i t y Water» This i s not a t a l l s u i t a b l e 
for i r r i g a t i o n , but may be used o c c a s i o n a l l y \uider very 
spec ia l conditicxis on ly . I f t h i s water i s to be used the 
s o i l s must be permeable* drainage* must be adequate* water 
must be added in excess to provide considerable leaching 
and very to l erant crops should be grown. 
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S l-Low Sodium water; This water can be used for I r r i g a t i o n 
on almost a l l s o i l s with l i t t l e danger of development of 
harmful l e v e l s on almost a l l s o i l s with l i t t l e danger of 
development of harmful l e v e l s of exchangeable sodium. Sodium 
s e n s i t i v e crops may accumulate Inj tu lous concentration of 
sodium. 
S 2-Medlum Sodltim Water; This water can produce appreciable 
hazard In f ine textured s o i l s , which have high ca t ion 
exchange capacity, s p e c i a l l y with low leaching cond i t ions , 
un le s s gypsum I s present in s o i l . However, t h i s water can 
be used In coarse textured s o i l s or organic s o i l s witii 
good permeabi l i ty . 
S 3-Hiqh Sodium Water* t h i s water may produce harmful l e v e l s 
of ex<diangeable sodium in most s o i l s . I t requires s p e c i a l 
s o i l management p r a c t i c e s - good drainage, high leaching 
and organic matter add i t ions . S o i l s with large amount of 
gypsum may not develop harmful l e v e l s of exchangeable 
sodium from the use of t h i s kind of water. Exchangeable 
sodium should be replaced in s o i l s by the use of chemical 
amendments. Amendments should not be used with very high 
s a l i n i t y water. 
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S 4-Very High Sodium Water; This water I s not s u i t a b l e for 
i r r i g a t i o n except a t low and perhaps inediuja s a l i n i t y . Mhen 
t h i s water i s to be used, i t can be used witii the addit ion 
of gypsum or otiier amendments or the s o l u t i o n of calcium 
present in the s o i l . 
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A3R0N0MY»FB»TILI ZERS-MICR0MUTRIEMT«2IHC-t«EAT 
ft 1. Singh* T.M. Zinc reqaix«Mnt of « ^ t In a l k a l i s o i l s o£ 
U.P. Indian FAnq. January 1982, 31(10) , 22. 
Discuss that Zinc appl icat ion i s an e s s e n t i a l 
prac t i ce for r a i s i n g good crop of r i c e i n a l k a l i s o i l s . 
Application of Zinc i n tiie form of Zinc sulphate produced 
dramatic e f f e c t on grain y i e l d of iiAieat in a l k a l i s o i l s . 
PL0UGHING-HARROW5 
2. Singh, O.P.; Pandey, R.S. Land l e v e l l i n g on s a l i n e s o i l s . 
Indian J . Aaric . S c i . May 1986, 56 (5 ) , 363-5 . 
For l e v e l l i n g s a l i n e s o i l s the harrows could be 
most e f f i c i e n t l y used for loosening the s o i l and the 
terracing-blade for transporting and spreading the s o i l 
%Aten the s o i l moisture %fas 12 to 14%. Ihe b e s t r e s u l t s 
were achieved when the terracing-blade was used a day 
after harrowing. Ihe hauling d i s tance and the volume of 
earth work could be reduced and the l e v e l l i n g c o s t 
minimized when the s i z e of the l e v e l l i n g area was 0.25 ha. 
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SOILS, JttJCALINE«&ECLAMATION-GYPSUM~IHDO-GAWGETIC PLAIMS. 
Chawla, K.L.; Abrol, I . P . Optimura gypsum f ln^aess £or 
reclamation of alXal l s o i l s o£ Indo-Gangetic p lans . Indian 
Ffpg. February 1980, 29(11) , 23-24. 
S ta tes that gypsum i s being increas ing ly used as an 
amendment for tiie reclamation of large areas of a l k a l i s o i l s 
occxiring ex tens ive ly i n Hie s t a t e s of Haryana, Punjab and 
Uttar Pradesh, Qieraically, gypsum i s Ca S04, 2H20. Vihen 
applied to an a l k a l i s o i l s , calcium from gypsum replaces 
exchangeable sodium in the s o i l , which in turn i s leached 
out of the root zone by ponded water. This r e s u l t s in a 
reduction i n exchangeable sodium and PH and improvement 
of s o i l phys ica l cond i t i ons . 
SALINE-CROPS, RICE-MAHASSMENTN-KERALA. 
Gopalkrishnan, R. Manag«nent of r i c e crop i n s a l i n e s o i l s 
of Kerala. Indian Ftpg. November 1979, 29(8) , 31-33 . 
Sa l ine s o i l s i n Kerala lying i n the soutiiern most 
part of the Indian peninsula have been formed as a r e s u l t 
of in trus ion of s a l i n e water from sea through backwaters. 
I t i s p o s s i b l e to reclaim these shallow bas ins of land by 
providing underground drainage and by addit ing f ine sand. 
During the of f - season green manure crops l i k e dhaincha and 
sesbania can a l so be ra i sed and ploughed i n t o improve s o i l 
s t ruc ture . 
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SODIC-RICE-PROPERTIES-'BXPERIMEKTS. 
5 . Khosla, B.K.; Yadav, J . S . P . In Sodic^ Soi l s* Rice husk 
Improves phys ica l condi t ions and crop growth. Indian Fjma, 
January 1976, 25(10) , 9 - 1 1 . 
A f i e l d experiment was conducted In 1974-75 on a 
sodlc s o i l , li^ich had FH of 10.0 i n 1:2 so i l -water 
suspension In the upper 30 cm depth and e l e c t r i c a l 
conduct iv i ty (BCe) of 2.0 and 1.1 tnln has)cm In 0 to 15 
and 15 to 30 cm depth, r e s p e c t i v e l y . Rice husk under sodlc 
s o i l condi t ions has a favourable e f f e c t on s o i l phys ica l 
propert i e s and the crop growth I s a l so benef i t ed . I t r e s u l t s 
i n a s i g n i f i c a n t increase i n the i n f i l t r a t i o n of water, 
i t i s l i k e l y to have a d i r e c t bearing on the I r r i g a t i o n 
manag«aent p r a c t i c e s . The use of r i c e husk holds some 
promise in the reclamaticm and management of sodlc s o i l s . 
JM3R0EC0H0tgCS-FBRTI U 2ERS-PXRITE. 
6 . Keshwa, G.L.; Singh, G,D, Economic p o t e n t i a l of wheat 
(Tcltlcum aestlvum) - p e a r l - m i l l e t (Pennlsetum glaucum) 
ro ta t ion as af fected by s o i l amendments and phos{^ate 
f e r t i l i z a t i o n under s a l l n e - s o d l c c o n d i t i o n s . Indian J .Agr ic . 
S c l . November 1988, 58(11) , 845-7. 
S ta te s that s u f f i c i e n t Information I s not ava i lab le 
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on the e££ect of pyrite at lower rates of actual gypsum 
requirements and phosphale f er t i l i za t ion in sal ine-sodic 
conditions. An experiment was conducted diuring 1983-84 and 
•1984-85 to study the ef fect of gypsum, pyrite and phosqphate 
f er t i l i za t ion on wheat and pearl-mil let grovm on sa l ine -
sodic s o i l s , 
ANIMAL HUSBANERY-LIVESTOCaC-RAKIATION, SOLAR-Effect o n . 
7. Mittal, J.P; Ghosh«P.K. Desert sheep withstand sa l in i ty and 
scarcity of water. Indian Flno. August 1980, 30(5), 31. 
Apart from intense solar radiation, high environmental 
temperature and scanty foraging material for a greater 
part of the year, insuff ic ient ly of water and widespread 
sa l in i ty of surface and ground water reserves are the 
principal hazards of desert l iv ing . I t i s under such 
trying conditions that sheep and other livestock thrive 
in tile desert. Ihe present study provides some new infor-
mation on these aspects of desert sheep biology. 
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CROPS-NUIRITION-IRRIGATIOil-DAMASES.. 
8 . Bandyopadhay, B.K.; Sen, H.S. Studies on damage o f crop and 
I t s n u t r i t i o n a l behaviour fol lowing exces s i r r i g a t i o n / r a i n 
i n c o a s t a l heavy textured s a l i n e s o i l and i t s c o n t r o l . 
J . Indian Soc. S o i l S c l . December ^989, 37 (4 ) , 818-821. 
In tilie c o a s t a l t r a c t s of West Bengal, t^e l imited 
rabi/summer crops gro«m r e c e i v e frequent setbacks when the 
so i l s« lAiich are genera l ly of heavy texture, are e x c e s s i v e l y 
noistened fol lowing medium to heavy downpoor.Poor p lant 
growtii under excess s o i l moisture condi t ions are reduced 
oxygen d i f fus ion rate i n s o i l and high ethanol concen-
tru l ion i n p lant . In the present study changes in s o i l 
proper t i e s , nutr i ent vqptake and remedial measures aga ins t 
p lant damages iinder excess moisture conditicms were 
i n v e s t i g a t e d . 
PATTERN-WATERLOGGED i>REA-SUGJtftBEET~FIROZPUR. 
9 . Thind, H .S . ; Hire, G. s . Ef fect of p lant ing pattern on 
sugarbest y i e l d i n water logged s o i l s with s a l i n e i r r i g a t i o n . 
Indian J . Aaric. S c i . 1989, 59 (1 ) , 5 7 - 8 . 
Ihe y i e l d of bread tAieat i s poor in s a l t - a f f e c t e d . 
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%fater logged areas o£ Farldkot« Ferozpur and Ehatinda 
d i s t r i c t s of Punjab, where underground water i s sa l ine . 
Sugar beet can be gro%«n on tiiese s o i l s in place of % e^at# 
as i t can tolerate sa l ine-a lkal i s o i l conditions. The 
present investigation was carried out to find out the 
method of plantation of sugarbeet in sa l ine-a lkal i s o i l s 
and waterlogged s o i l s with saline irr igat ion water. 
PRODOCTIOM-GROWTH-JUGUBE-Effect on. 
10. Jain, B.L,; Dass, H.C, Effect of sa l ine water on performance 
of saplings of Jujube (Ziziphus nauritians), Indian Cherry 
(Cordia dichotoina var Hallichii) and pomegranate (Punica 
granaturn) at nursury stage. Indian J. Aqric. Sci . May 1988, 
58(5), 420-1. 
High sa l in i ty in s o i l s and irrigat ion witii sal ine 
water in acid and semi arid regions have adverse e f fec t 
on normal fru i t production.Jujube, Pomegranate and Indian 
Cherry grown in arid region are tolerant to sa l in i ty . No 
information i s available on the sa l in i th tolerance of the 
improved var ie t i e s . Ane3q>eriment was conducted to find out 
the ef fect of sal ine water irrigation on s a l t accumulation 
in the s o i l and performance of inqproved var ie t ies of Jujube, 
Pomegranate and Indian Cherry in nursery. 
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IRRIGATION-SALINE WATER. 
11. Ral, M. Inqpact of sal ine water irrigat ion on some crops 
and their var ie t i e s , Ann. Arid Zone. 1980, 19(3), 231-237, 
Mheat, barley, sunflower, safflower and Indian 
roustard were grown with different quality saline water 
irrigat ion to invest igate their potent ia l i ty and practical 
u t i l i t y . Varietal differences in grain yield were s ignif icant 
effects on grain yield and also germination of seeds, was 
ins ignif icant . 
SU BMERGENCE-INUNDATION-RICE . 
12. Bal, A.R. Note on the ef fect of sutamergence with sal ine 
water at different stages of growth of some r ice v a r i e t i e s . 
Indian J. Aqric. Sci . October 1975, 45(10), 497-499. 
Inundation of crops wiith sa l ine flood water i s a 
common hazard in the coastal areas. An investigation was 
carried out during Hie monsoon season of 1972 with 6 r i ce 
var ie t ies to find out the most susceptible stage to 
subemergence with saline water for different durations. 
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13. Chi l lar , R.K.; Sharma« D.K,; Singh, K.N. Non-raonetary input 
£or crops production in sodic s o i l s . Indian Fjcnq. Septerabe* 
1984^34 (6)« 17.18. 
On the b a s i s of agronomic t r i a l s having various 
cropping sequences^ two rotations^ rice-%iheat-dhaincha 
(green manuring) and rice-berseem have been found conqpara. 
t i v e l y more r«minerative i n i n i t i a l s t a g e of reclamation of 
sodic s o i l s . With tiie growing of crops i n these sequences 
for about three years , PH of surface s o i l s comes down to 
about 8.5 and i t becomes p o s s i b l e to grow even l e s s 
t o l e r a n t crops . Ttie average y i e l d of d i f f e r e n t crop 
sequences have a l so been d i scussed . 
SALINE.NU'IRIEHTS . 
14. Paliwal« K.W.; Maliwal, G.L. Growth and nutr ient uptake 
r e l a t i o n s h i p of some crops in s a l i n e substrate . Ann. Arid 
Zone. 1980, 19(3) , 251-257. 
In the present paper tiie uptake behaviour of some 
common nutr i en t s in r e l a t i o n to the crop growth and their 
r e l a t i o n s h i p s to tiiose in the growtli medium a t d i f f e r e n t 
s a l i n i t y l e v e l s has been i n v e s t i g a t e d . 
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SEED TREATMENT-TOMATO'-POLYEmYLEMEGLYCOL. 
15. Muhyaddln, T.; Wlebe, H.J. Ef fec t s of seed treatment with 
po lyethy leneg lyco l (PEG) on emergence of vegetable crops . 
Seed S c i . Technol. 1989, 17(1) , 49-56 . 
The inf luence of PSQ-treatment of tomato seeds on 
emergence from crusted s o i l s and those given high amounts 
of s a l t s was tes ted in pot and f i e l d experiments. Tomato 
seeds were treated with an aerated PEG (4000) s o l u t i - n of 
1.2MPa for e ight days a t 16*C and a sown i n sandy loan 
f i l l e d boxes. A varying s tructure s t a b i l i t y of the s o i l 
was achieved through i r r i g a t i o n and band appl icat ion of 
25% orthophosphoric ac id . The PBG-treatment had a p o s i t i v e 
e f f e c t on emergence and y i e l d . Ihe mean emergence time 
was shortened by about 33% and the en«rgence percentage 
was increased through iiqprovement of s a l t to lerance and 
v igour . 
SELECTION-VARIATIES-TQLERANCE-tMEAT. 
16. Rawson, H.M.; Richards, R.A.; Rana Munns. An examination 
of s e l e c t i o n c r i t e r i a for s a l t to lerance i n lAieat, Barley 
and T r i t i c a l e Genotyps. Aust. J . Agric Res . 1988, 39 (5 ) , 
759-772. 
This study of 20 genotypes of barley, vftieat. 
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and t r i t i c a l e had tiiree alms: (1) to determine whether 
simple measxireroents on p l a n t s grovm i n s a l i n i t y tanXs i n 
a glasshouse would r e f l e c t the doc\imented reputaticms 
£or s a l i n i t y to lerance o£ ^ e genotypes; (2) to t e s t 
vHiether rapid development* comraonly assoc ia ted witii 
bar ley s« i s l inked with s a l i n i t y to lerance; (3) to 
a s s e s s several types of measurements as screening t o o l s 
for s a l i n i t y to lerance . 
SOILS, ALKALINE-SOGARCAME-FAIZABAD. 
17* Singh, T.M. Sugarcane on a l k a l i s o i l s of Eastern U.P. 
Indian FipQ. November 1981, 31(8) , 13. 
An escperiment was conducted <m sugarcane in a l k a l i 
s o i l s of Narendra Dev Univers i ty of Agriculture and 
Technology, Faizabad in 1977 to a s s e s s i t s growtii and 
y i e l d performance witii the hope to introduce i t s 
c u l t i v a t i o n in such lands. 
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SALISE-ALKALINE-gERBIMSERS-EFFICIENCY. 
18. Yadav, J . S . P . Ef f i c i ency of f e r t i l i s e r s used In s a l i n e 
and a l k a l i s o i l s for crop production. F e r t i l . News. 1980, 
25(9)» 19-27. 
Provides a comprtens ive review of the work done 
In India and abroad on the use of f e r t i l i s e r s In the s a l t -
af fected s o i l s . The r e s u l t s of the i n v e s t i g a t i o n s have 
been h igh l ighted alongwlth the r e l evant data . The trend 
of tiie transformation and a v a i l a b i l i t y of the important 
nutr i en t elements in tiie s a l i n e and a l k a l i s o i l s has been 
ind ica ted . Ttxe Importance of organic matter as a source 
of n u t r i e n t s in u t i l i z i n g tiie s a l t - a f f e c t e d s o i l s for crops 
productions has been d i scussed . 
TOLERANCE-BAJRA. 
19. iXia, R.P. Growing bajra on s a l i n e s o i l s . Indian Ffaa. 
April 1989, 39(1 ) , 21-22. 
Research work has sftiown that baJra has r e l a t i v e l y 
bet ter to lerance to s a l i n i t y during kharif than otber crops 
such as maize and Jowar. Ihe c u l t u r a l p r a c t i c e s to be 
adqpted for growing bajra as such s o i l s have been worked o u t . 
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The v a r i e t y •HV82* developed at Haxyana Agricultural 
Univers i ty , Hisarhas been fo\ind very proodsing for 
s a l i n e cond i t i ons , 
SODIC-CULTIVATICM-SIISARBEET. 
20 . Singhania* R.A.; Mishra« M.P.; Sharma« It.K. Methods o£ 
sugarbeet c u l t i v a t i o n in sodic s o i l s . J . Indian Soc. S o i l 
S c i . June 1989, 37(2) , 421-423. 
Torreduce the e f f e c t of standing water, irtiich 
causes poor s o i l aeration and ^ o r t stubby roo t s , a new 
method of growing beets , on both s ides of f l a t e wide 
(60 cm) beds, was t e s t e d . Five methods of plant ing have 
been t r i ed for sugarbeet c u l t i v a t i o n in unamended sodic 
s o i l s . 
VARIETIES-TOLERAIiCE-BARLEY. 
2 1 . Kumar, A.P.; Arun Kumar; Masih, S.N.; Shamshery, A.P. 
Tolerance of some barley v a r i e t i e s to s a l t s t r e s s a t 
seeding s tage . Indian J . PI. Pfav S o i l . 1981, 24(4) , 304-311. 
Twelve v a r i e t i e s of barley were grotoi at 0 , 4 , 8 , 
12, 16 and 20 mm hos/cm EC l e v e l s using NaCL, NaHCO ,^ 
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Na^ So. and CaCl« together.. Tolerance of the var ie t i e s 
2 4 ^ 
to sa l t s tress differed s ignif icantly at different sa l in i ty 
l eve l s . Percentage germination decreased with increasing 
sa l in i ty l eve l s and var ie t ies DL-70 and RDB-57 showed only 
13-16% germination at 20 ram hos/cm EC leve l . Length and 
dry weight of shoot and root decreased at the level of 
s a l t s tress increased except in var ie t i es DL-157 and UL-lll 
which showed i n i t i a l l y an increasing trend upto 12 mm hos/cm 
EC levels and declined thereafter. Number of roots also 
decreased as the level of s a l t s tress increased in a l l the 
var i e t i e s . 
WHEAT-SORESS-EXPERIMENTS . 
22, Narayan# D.; Misra, R.D. Free proline accumulation and 
water stress resistance in bread wheat and durums n^eat. 
Indian J. Agric. Sc i . March 1989, 59(3), 176-78. 
Attempts have been made to re la te the increase 
in free proline to drought tolerance or to use i t as an 
indicator or the level of stress to associate proline 
accumulation with drought res is tance. Information pertaining 
to proline accumulation and drought resistence in relation 
to productivity in wheats as meagre. An experiment was 
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conducted to find out the varietal differences in free 
proline accumulation under water s tress , because 
productivity i s important agronomic a l l y . Attention was 
directed to re late stressed proline accumulation to 
yield and yie ld s ta b i l i t y index in bread viheat and durum 
wheat. 
ELECTROLYTE-PH VALUE-BORATE SORPTION-MODEL. 
23. Barrow, N.J. Testing a mechanistic model-X. The e f f e c t 
of FH and Elec tro ly te concentration on borate sorption 
by a s o i l . J . S o i l S c i . 1989, 4 0 ( 2 ) , 427-435. 
Borate Sorption by a s o i l was measured witii 0 .01 , 
0 . 1 , or 1.0 M NaCL as background e l e c t r o l y t e and samples 
of s o i l with a range of PH values , achieved by incubating 
with e i ther CaCo3 or HCl for 24h at 60*C. Borale Sorpticm 
genera l ly increased with increas ing FH. The more 
concentrated the e lectrolyte , the steeper the increase. 
At low FH, increasing thesalt concentration decreased 
borate sorption at high FH, i t increased sorption. 
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GREEN MANURE-EXPERIMENT. 
24. Dargan« K.S. ; Chi l lar , R.K.; Eharadwaj, K.K.R. In a l k a l i 
s o i l s - Green manuring for more paddy. Indian Fjnoq. 1975, 
25(3) , 13-16. 
Owing to the s teep r i s e in the pr ice o£ f e r t i l i s e r s 
experiments have been conducted to f ind a subs t i tu ted for 
f e r t i l i s e r s . 
FERTILITY-TECHNIQUES-JAIPUR . 
25. Kolarkar, A .S . ; SharmA, B.K.; Gupta, B.S . ; Taironi, Vishnu. 
Discriminant function techniques to study the f e r t i l i t y 
d i f f erences in f lood sediments and the o r i g i n a l s o i l in 
Jaipur reg ion . Ann Arid 2k?ne. 1983, 22(2) , 163-168. 
July 1981 f lood in Jaipur region deposited massive 
sediments on the productive lands; burying the f e r t i l e 
s o i l s below. An attempt has been made to examine s t a t i s -
t i c a l l y how far these two s o i l s types namely s o i l s of 
t lood sediments and the s o i l s buried below, d i f f er from 
each o ther . Samples frc»n 53 s i t e s for both the s o i l types 
were analysed for various s o i l f e r t i l i t y c h a r a c t e r i s t i c s . 
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F i s h e r ' s l inear ^ s c r i n d n a n t ftonction as we l l as Maha-
lanobis D^ - techniques were applied to study the 
r e l a t i v e contr ibut ion of these c h a r a c t e r i s t i c s in 
discr iminat ing the two s o i l types . 
FISHERIES-SALINE WATER-PROGRAMMES. 
26. Rai« S.D.; Chana Kumar, V.G. Lab-to-Land programme he lps 
£ish« prawn and s a l i n e water paddy farming i n Kerala. 
Indian Ftpg. J ^ r i l 1987, 37(1 ) , 23-4 . 
The s c i e n t i s t s working under the ICAR*s Lab-to-
Landprograrame have given a f i l l i p t o f i s h , pravm and 
s a l i n e water paddy cu l ture in the c o a s t a l areas of 
Kerala. C r i t i c a l inputs to small and marginal farmers 
have been provided. The p r a c t i c a l d i f f i c u l t i e s of the 
farmers have a l so been studied to r e o r i e n t the technology. 
As a r e s u l t of tra in ing , education and other help , the 
farmers der ive an increase of Rs. 2,500 from paddy and 
prawn from one hec tare . 
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FORESTRY, ASRO-LANDS, ALKALINE-GROWTH^PLANT-MESQUITES. 
27. Guxbachan Singh; Abcol# T.P.; Cheeiaa, S . S . ; G i l l , H.S. 
Grow mesquite and Karnal grass en a l k a l i lands. Indian 
FtaQ. April 1989, 39 (1 ) , 27-31 . 
Examines the e f f e c t s of some laanageiaent p r a c t i c e s 
on nesqui te and Karnal grass planted together i n an agro 
f o r e s t r y system. 
SOILS, ALKALINE-ACACIA-OECHNICXJES 
28. G i l l , H .S . ; Abrol, I*P . ; Sandhu, S,s, Acacia e x c e l s 
Eucalyptus in a l k a l i s o i l s . Indian Fino. December 1985, 
35(9) , 29-31 . 
Farmers thinking of a f fores t ing the ir sodic 
s o i l s would do better by growing acacia rather t^an 
eucalyptus . Ohe techniques for growing t h i s t ree have 
been worked out . I t i s suggested tiiat with t^e inqproved 
technology acacia can be grovm better than eucalyptus 
i n a l k a l i lands. 
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SALINE-PLANT GROWTH-EXPERIMENT. 
29. Arun Prasad. i ibtey , N.G.; Kapoor, K.S . ; Khatri, P.K.7 
Chauhan« J . S . ; Ehownlck, A.K. E£fect of s(»ae s a l t s on the 
s o l i reac t ion and growth and dry matter y i e l d of 
I«ucaena Leucocephala and acacia aurlculformls in pot 
c u l t u r e . Indian Forester . March 1990, 116(3) , 227-232. 
A pot esqperlraent was conducted to study the e f f e c t 
of some s a l t s on the s o i l react ion and the growtli and dry 
matter y i e l d of Leucaena Leucocephala and acacia 
aur lcuUformls . Addition of FeSo^ s l i g h t l y decreased 
the s o i l PH ^ e r e a s CaCo3 ^°^ ^^2^^3 ^>^c:rea8ed I t . 
Application of FeSo^ decreased the p4ant he ight In case 
of Leucaena Leucocephala more a t e a r l i e r stage %(herea8 
i t Increased the he ight of Acacia aurlculformls . Addition 
of CaCog decreased the he ight of both the s p e c i e s , ihe 
appl icat ion of CaCo^ alongwlth Na^Co^ had s e r i o u s l y 
af fected the growth and survival of l^ese t%«o s p e c i e s . 
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SQDICPLAHTATIQN-GASaARIHA TREES. 
30. Gill# H.S,; Abxrol^  I .P . Grow caauarina trees in sodic 
s o i l s . Indian F±pq. January 1986, 35(10), 31-32. 
Discuss -diat casuarina tree i s an ideal tree for 
the sodic s o i l s ^ I c h constitute a s izeable chunk o£ 
potential ly arable area vdilch i s presently lying barren 
in tile country. Techniques for growing i t on such s o i l s 
have been «#or)ced out. 
TREES, SHISHAM-PERFORMANCE. 
31* Singh, K.; Yadav, J . S . P . ; Sharraa, S.K. Performance of 
shi^am (Dalbergia sissoo) in s a l t affected s o i l s . 
Indian Forester. February 1990, 116(2), 154-162. 
Performance of shisham (Dalbergia sissoo) was 
studies in sa l t affected s o i l s of vrijbhumi Forest divis ion 
(U.P) to evaluate i t s tolerance l imit to varying sa l in i ty 
and sodicity conditions. Shisham of s i t e quality c lass 
III to IV was found to occur in normal loamy s o i l s , 
%^ereas poor growth of quality c lass X was found in 
moderately sal ine s o i l s , having values of BCe below 18.5 
dSm" and PH below 8,8 in the root zone and quality 
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c l a s s VI in sodic s o i l s having va lues of ESP above 30 
and FH above 9 . 0 . Higher concentration o£ neutral s a l t s 
i n top 12 or 17 cm s o i l did not adversely a f f e c t the 
growtii of p l a n t s . 
WflJgERLOGGIMG-TOXICITy-fHYTOTOXING-MEASUREMENTS. 
32 . Sanderson* P.L. ; Armstrong, W. Fhytotoxins in p e r i o d i c a l l y 
waterlogged f o r e s t s o i l s . J . Spji s c i . 1080, 31(4 ) , 643-653, 
Ihe concentrat ion of iron ( I I ) , manganese ( I I ) , 
e thy lene , v o l a t i l e f a t t y acids (VFAs) and hydrogen sulphide 
have been determined in peaty f o r e s t s o i l s subject to 
waterlogging. Although, VFAs would mertt further i n v e s t i -
gat ion , iron (II) seons to be tlie only tox i l i k e l y to 
accumulate in s u f f i c i e n t l y large q u a n t i t i e s to cause root 
damage. Ihe use of the ion s e l e c t i v e e l ec trode for 
sulphide measurements i s c r i t i c i z e d . 
IRRIGATION. DRIP-MUPCH-METHODS. 
33 . Jain , B.L.; Pareek, O.P. Ef fec t of Drip i r r i g a t i o n and 
mulch on s o i l and performance of date palm under s a l i n e 
water i r r i g a t i o n . Ann. Arid Zone. Sep-Dec 1989, 
28(3 & 4 ) , 245-48. 
Date palmev 'Khadrawy' and 'Shamran* were irrigated 
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with waters of SC 2,7, 6 .0 and 9 .0 dSra. S a l t acciunulatlons 
In s o i l , considerably higher during I r r i g a t i o n phase In 
pre-iDonsson period^ were e f f e c t i v e l y leached by the 
seasonal r a i n f a l l In conjunction wltii run of f from micro-
catchment during monsoon period. Mo carry over of s a l t s 
was ev ident during f i v e years of study. Drip I r r i g a t i o n 
was e f f e c t i v e In l imi t ing the s a l t accumulation. Gravel 
mulch did not show any ameliorat ive e f f e c t In s a l i n e 
water I r r i g a t i o n . 
HYDRAULIC-CHARACTERISTICS^AJAS'IHAN . 
34 . Jaln« B.L. S o i l c h a r a c t e r i s t i c s and I r r i g a t i o n water 
hazards. Ann Arid Zone. 1978, 17(4) , 339-342. 
S u i t a b i l i t y of I r r i g a t i o n waters In r e l a t i o n to 
the content of f ine mechanical f r a c t i o n s , hydraulic 
conduct iv i ty and cat ion e3«:hange c a p a b i l i t y was evaluated 
In a h igh ly s a l i n e sodlc ground water zone in tiie and 
region of soutii-west Rajasthan. S a l i n i t y hazards of 
water increased with increase in the content of s i l t 
and c l a y and was predominent in thesxurface s o i l l ayers . 
Sodlc hazards viere lowered with increase in s i l t and c l a y 
content , hydraulic conduct iv i ty and ca t ion exchange 
capacity of the s o i l s . 
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HYDRAULIC-SUGARBEET. 
35. Totawat, K.L.; Singh, R.M. Efficacy of s o i l conditioners 
and nitrogen under saline-sodic irrigat ion on sugar beet 
(Beta vulgaris L). I I . fhysicochemical properties of the 
s o i l . Ann. Arid Zone. 1978, 17(3), 279-286. 
Cultivation of sugar beet on l ight textured s o i l 
for tvo consecutive winter seasons had earl ier resulted 
4n an overall increase in bulk density and decrease in 
total air space, hydraulic conductivity, water holding 
capacity, aggregate's mean diameter and organic carbon 
content of the s o i l . Incorporation of s o i l conditioners 
and nitrogen to the s o i l substantially protected the s o i l 
from the adverse e f fect of sugarbeet cul t ivat ion. 
SALINE-EROPERTIES-Effect on -BIIARA. 
36. Vyas, K.K.; Khurana, G.p.-VYas, B.M. Soil properties as 
affected by saline irrigation waters of Bilara (Jodhpur 
d i s t r i c t ) . Ann Arid Zone. 1982, 21(4), 225-233. 
Six representative s i t e s irrigated with sal ine 
waters in Bilara tract, a south-eastern part of Jodhpur 
d i s t r i c t of Rajasthan, were chosen for pedom sampling 
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alongwith their i r r i g a t i o n waters and analysed for 
d i f f e r e n t c o n s t i t u e n t s . The s o i l s have high EC and ESP 
and are s a l i n e - a l k a l i in character . Ihe i r r i g a t i o n waters 
are sodic and posses s high SAR and SSP v a l u e s . I r r i g a t i o n 
waters are -^e source of so lub le s a l t s in these s o i l s . EC 
of the waters i s s i g n i f i c a n t l y r e l a t e d to the EC of 
saturat ion ex trac t of s o i l s as a l so the SiR of waters 
and s o i l e x t r a c t s , ihe c r i t e r i a used to c l a s s i f y s o i l s 
as wel l as the i r r i g a t i o n waters as having high s a l i n i t y 
hazard are not tenable for wel l drained l i g h t textured 
s o i l s and need modif icat ion. 
WATER-FERTILIZERS-SEEDLINGS-GROWTH-aEffeCt Of . 
37. Toraar, O.S.; Yadav, J . S . P . Effect of s a l i n e water 
i r r i g a t i o n and f e r t i l i z e r appl icat ion on growth of t r ee 
s e e d l i n g s . Ann Arid 2k)ne. 1985« 24(2}« 94-100. 
Seedl ings of prompts J u l i f l o r a (Sw) and Acacia 
n i l o t i c a (L) D 1 were ra i sed s a t i s f a c t o r i l y with the 
i r r i g a t i o n water of EC as high as 7 Bin hos/cm and 
5 mm hos/ciR^ r e s p e c t i v e l y . Seedl ings of Eucalyptus hybrid 
Maiden could be gro%in..only with good qua l i ty water. Use 
of f e r t i l i z e r s was not found b e n e f i c i a l . 
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YIELDS. Effect of. 
38. G i l l , K.S. Stage dependent d i f f e r e n t i a l a f f e c t of s a l i n e 
water i r r i g a t i o n on grain y i e l d and chemical composition 
of p e a r l n d l l e t (Pennisetura typholdes) . Indian J . Aaric. 
S c i . March 1988, 58(3) , 210-12. 
Sal ine water i r r i g a t i o n at v e g e t a t i v e growth 
s tage caused severe reduction in grain (lOO;^ ) and straw 
y i e l d (59.4) of *P9* p e a r l i r a i l l e t a t e l e c t r i c a l 
conduct iv i ty 10.6 dS/m onward. The reduction was l e s s 
a t flowering (86.8%) and g r a i n - f i l l i n g stage (61.5%) due 
to l e s s er Na and greater K uptake with advancement in 
growth s tage . 
SOILS, SODIC-gLANTATIOM-RICE. 
39. Anand Swanp. Flood sodic s o i l s a for tn ight before trans-
plant ing r i c e . Indian Ftpg. June 1988, 38(3 ) , 17-18. 
Experiments shows tiiat f looding of s o i l s for 15 
to 30 days before transplanting increases the grain y i e l d 
s i g n i f i c a n t l y , ^ i s p r a c t i c e becomes a l l the more advanta-
geous i f tiie pre submergence i s accooipanied by addit ion 
of we l l decomposed framyard manure or r i s k husk. 
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SIRUCTORE, SOIL-WATER, PROPERTIES, 
4 0 . Lai, P . ; Lai, F. Water qua l i ty and s o i l proper t i e s . 
Water qua l i ty and i t s e f f e c t on tile propert i e s of l i g h t 
textured s o i l s . Ann Arid Zone, 1977, 16(2) , 213-220. 
47 water sanples and corre^onding 47 s o i l samples 
were analysed for d i f f e r e n t c o n s t i t u e n t s . Alnost a l l the 
s o i l s were sandy of loamy in texture . Resu l t s show that 
the majority of waters belong to high s a l i n i t y and high 
sodium category. The p o t e n t i a l s a l i n i t y and re s idua l 
sodium carbonate are a l so high as per l i m i t s . S i g n i f i c a n t 
p o s i t i v e c o e f f i c i e n t of corre la t ions were fo\ind between 
both EC and p o t e n t i a l s a l i n i t y of Irr igat icm water and 
EC of saturation ex trac t of the i r r i g a t e d s o i l s . 
S i g n i f i c a n t p o s i t i v e c o e f f i c i e n t s of c o r r e l a t i o n s were 
obtained between SAR and res idua l sodium carbonate of 
the water and ESP o the i r r i g a t e d s o i l s as we l l as the 
born content of waters and water so luble boron in re spec t ive 
s o i l s . 
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UNDERGROUND-CHEMICAL COMPOSITION-J^RA. 
4 1 . Ncirain# P.; Slngh^ B. Quality of underground I r r i g a t i o n 
water In the semi arid t r a c t of Agra d i s t r i c t . Ann Arid Zone. 
1976, 15(1 & 2), 8-16. 
The survey was primarily confined to brackish water 
af fected e i g h t blocks of Agra d i s t r i c t . High res idua l 
sodium carbonate water was found mainly i n low EC range 
water saur i e s . S a l i n i t y i s l i k e l y to be the major problem 
in t h i s l o c a l i t y as a r e s u l t of the appl icat ion of such 
underground water. S a l i n i t y of underground water was found 
to increase towards the d irec t ion of higher a r i d i l y i . e . 
towards Mathura and Ehara^ur d i s t r i c t s . 
WAIER-ELECTOOCHEMICAL-CRQP PRODUCTION-SUNFLOWER. 
42* Girdhcu:, I.K. Response of sunflower to s a l i n e water i r r i g a t i o n 
and changing root-zone s a l i n i t y . Indian J . Aqrlc. S c i . 
August 1989, 59(8) , 500-503, 
EC 68415 sunflower was gro%in during 1987 in large 
barre l s (57.4 cm diametre and 4 1 . 1 cm lengtii) under 
f luc tuat ing regimes of s a l i n i t y to s imulate the f i e l d 
condi t ions preva i l ing in s a l i n i t y - a f f e c t e d areas . The crop 
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was i r r i g a t e d with d i f f eren t q u a l i t i e s of s a l i n e water, 
having eleoutrical conduct iv i ty of 0.4 - 15 mra hos/cm. Pliant 
he ight , number of l eaves /p lan t and leaf area /p lant were 
s i g n i f i c a n t l y reduced from 76 to 36 cm, 16,9 to 12,4 and 
2,005 to 1.003 cm r e s p e c t i v e l y with the increase in 
s a l i n i t y of i r r i g a t i o n water from 0,4 to 15 ram hos/cm. 
Grain y i e l d was reduced by 5% for every 1,5 vcm hos/cm 
increase in e l e c t r i c a l conduct iv i ty of saturaticxi ex trac t 
(ECe) beyond the threshold s a l i n i t y for sunflower in t h i s 
study was 1.5 mm hos/cm. Reduction i n y i e l d was the same 
for equal mean s a l i n i t y , regardless of leaching and ra te 
of s a l t accumulation in the s o i l . Oi l content was reduced 
from 36 ,8 to 30,0% with an increase in the weighted mean 
s a l i n i t y from 1,5 to 11,3 nra hos/cm, 
SALINE-BAJRA-TRANSPLANTATION, 
43 . Manchanda, H,R,; Sharma, S,K, Transplanted bajra does wel l 
i n sodic water i r r i g a t e d condi t ions , Indian Fjcng. 
June 1984, 34(3) , 15-16, 
The r e s u l t of experiment shows that transplanted 
bajra i s more to lerant to sodic condi t ions than the seeded 
baJra. I t i s advantageous to grow bajra by transplanting in 
the sodic water i r r i g a t e d condi t ions because seed germination 
in such condi t ions i s a big problem. 
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MEASOREMENTS-SALINITY-TECMNIQUES . 
4 4 . Sivadas« T.K. In Si tu teraperatuxe and s a l i n i t y meter. 
Fish Technol. 1978, 15(1) , 77-80. 
Development of a portable s e l f contained e l e c t r o n i c 
meter for on the spot determination of temperature and 
s a l i n i t y i s described. Ins tant and remote measurements of 
tenderature and s a l i n i t y of sea and estuarine waters in 
the range of 25-30«C and 30-35'C for teoqperature with an 
accuracy jj- COS^C and 0-37X and 31-37% for s a l i n i t y with 
an accxuracy of ± 0,2% and ± 0.05% r e s p e c t i v e l y are 
p o s s i b l e with the instrument. liato t«nperature coiqpensations 
of the s a l i n i t y measurements are done manually with the 
he lp of temperature c h a r t s . %e temperature and s a l i n i t y 
measurements can be fed to contineous recorders . 
VARIABLES-MOLTICOMPOMENTS-SALT-Effect of . 
4 5 . Meijer, E.L.; Buurman, P. S a l t a f f e c t in a multicoraponent 
var iab le charge system: Curve of Zero s a l t e f f e c t , r e g i s t e r e d 
i n a PH-stat . J . S o i l S c i . June 1987, 38(2 ) , 239-244. 
Measurement of the e f f e c t of KCl addit ion to a 
s o i l suspenotor in Pti-stat ejqperiments i n d i c a t e s that the 
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PH t l l t r a t i o n curves of such multlcooiponent system are 
character ized by a curve o£ Zero s a l t Ef fec t (CZSE) rather 
than a po in t of Zero Sa l t Ef fec t (PZSE). This curve i s 
most accurately measured as a funct ional r e l a t i o n bet%(een 
EH and KCl molari ty , ihe described method i s very accurate, 
and by i t s rap id i ty , precludes long-term changes in the 
sample which are the banii of c l a s s i c batch experiments. 
MORHiOLOGY-REPRODUCTION-FERTILIZATION-GAHGANAGAR. 
46 . Vinod Kumar.; Seth, S.P. Studieson s o i l f e r t i l i t y s ta tus 
of Sri Ganganagar d i s t r i c t . Ann*Arid Zone. 1983, 22(1) , 77-81. 
Studies on s o i l f e r t i l i t y status of Sri Ganganagar 
d i s t r i c t were undertaken at so i l Testing Laboratory, Sri 
Ganganagar (Rajasthan). I t was observed that an average 
s o i l s were not problematic with respect to sa l in i ty and 
alkal ini ty . Soil were low in organic carbon and medium to 
high in available phosphorous and available potash. Ihese 
studies were in i t iated so that rational schedule of manurial 
treatments and other cultural practices could be followed. 
The nutrient status with respect to N, P and K has been 
distinguished on Panchayat Samiti basis and f e r t i l i z e r 
recommendations for various f e r t i l i t y groups are given. 
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SOIL FERTILITY-RAJAS1HAR. 
47 . Sanghi« C.L.; Lodha, B.K.; Jain, S.V. Marphology and s o i l 
f e r t i l i t y of Western Rajasthan (Jodhpur d iv i s ion) Ann*Arid 
Zone. 1976, 15(1 & 2) , 23-28. 
Analysis of over 24 thousand s o i l samples from 
Jodhpur d i v i s i o n arranged according to s o i l group are 
reported. Hie sandy s o i l are low in f e r t i l i t y whereas grey 
brovm a l l u v i a l s o i l s have higher nutr i en t s t a t u s . Brown 
s o i l s of s a l i n e phase have aore problems of s a l i n i t y and 
a l k a l i n i t vAiereas deser t s o i l S / c a l c i c brown and h i l l y 
s o i l s l e a s t . F e r t i l i z e r recoimiendations according to s o i l 
groups for major crops are ind ica ted . 
PLANT GROWm-CLIPPING, Ef f ec t on. 
48 . Sinha, A.; Gupta, S.R.; Rana, R.S. Ef fec t of Clipping on 
growth and t o t a l non-stcuctural carbohyolrates of 
Diplanchna fusea in s a l i n e and a l k a l i s o i l s . Proc. Indian 
natn. S c i . Acad. Pt . B. 1985, 51(1 ) , 123-127. 
Ef fec t of i n t e n s i v e and mult ip le c l ipp ing on 
regrowth and t o t a l non-structural carb<Aiydrate content of 
Diplachine fusac was studied under s a l i n e and a l k a l i n s o i l 
condi t ions to explore the use fu lness of the grass under 
combined condi t ions of heavy grazing and s a l t s t r e s s . 
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HYDROLOGICAL-Effect of. 
49 , Conc*iou, 0.? Fustec« E. Influence of hydrologica l f luc tua t ions 
on the growth and nutr ient dynamics of p h o l a r l s arundlnacea 
L, In a r iparian environinent PI. S o i l . November 1988, 112(1), 
53-60. 
Seasonal changes In above ground and belov ground 
t i s s u e s of Fhalarls arundlnacea L. were studied In a 
population co loniz ing submitted to Important f l u c t a t l o n s 
of the permanent water t a b l e . Water loyged condi t ions i n 
spring stepped the growth of rhizomes and promoted the 
trans locat ion of nutr ient to the sbbots . The ear ly 
senescene of p lant s after flowering could be r e l a t e d 
to the withdrawal of the water t a b l e . I t was character-
ized by a d i s t r i b u t i o n of n u t r i e n t s ! in below ground 
t i s s u e s and a r e l e a s e in l i t t e r and s o i l . Aerated condi t ions 
in l a t e summer permitted the growth of below ground t i s s u e s . 
At t h i s time a p a r t i t i o n of resources between above ground 




50 . Singh, T.N. Alkali lands turned productive in Faizabad. 
Indian Ftoa. September 1981 31(6) , 25-27. 
Describes that a technology has been developed for 
the reclamation and u t i l i s a t i o n of Usar lands. I t has proved 
h igh ly success fu l in reclaiming a s i eeab le of land in 
Uttar Pradesh. 
SOILS. ALKALINE. 
5 1 . Gupta, J.N.7 Parroatma Singh. I t pays to reclaim a l k a l i 
s o i l s . Indian F±nq. December 1980, 30(9) , 23-26. 
Reclamation of a l k a l i s o i l s and putt ing them to 
crop production i s h igh ly pro f i tab le even i f heavy 
investment has to be made i n i t i a l l y . Apart from the 
appreciation in the value of land, a farmer can derive 




52 . Verma, S.C.; Jain, R.K.; Rao, M.V.; Misra, P.N.; Murthy,A.S. 
Influence of Canoky on s o l i conposl t ion of man made f o r e s t 
in a l k a l i s o i l of Bantiira. Indian Forester . 1982, 108(6) , 
431-437, 
Ihe degree of reclamation of usar s o i l in Banthra 
f o r e s t under d i f f e r e n t canopy has been d e s c r i b e d . l t was 
dbserved that Hie mixed canopy of Acacia n i l o t i c a , Syzygium 
s i soo reduced the FH (0-30 cm s o i l depth) to normal and 
increased the organic matter of s o i l fol lowed by other 
mixed canopies and s i n g l e spec ie s canopy. 
ERAINAGE-EXPERIMENTS . 
53. £hruva Narayan, V.V. Reclamation of a lkal i s o i l s reduces 
flood problems in the catchment. Indian ftnq. May 1977, 
27(2), 7-9. 
Reclamation of alkali s o i l s has gained considerable 
momentum in alkali s o i l s region with the valuable resul ts 
of various experiments at the central so i l s a l i n i t y 
Inst i tute being put to practical use in the f i e lds of 
fermers in the v i c i n i t y . Ihe various, drainage and 
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hydraulogic s tud ies have demonstrated the u t i l i t y of 
various reclamation producers in the reduction of more 
frequently occuring f loods and increas ing the ground water 
recharge component 
ECONOMIC. 
54. Blind, S,S,t Singh, N.T.; Hothi, B.S. Reclaiming a l k a l i s o i l s 
not waste of money. Indian Ftng. August 1979, 29(5) , 3 -4 . 
On operat ional Research Project was s tar ted in 
Kapurthala d i s t r i c t to t e s t the technology for reclamation 
of a l k a l i s o i l s and to f ind out the c r e d i t worthiness of 
t h i s pro jec t . 
ENGINEERING. 
55 . Ihruvanarayana, V.V. Reclaiming a l k a l i s o i l s - e n g i n e e r i n g 
aspect s . Bull . Cent. S o i l S a l i n i t y Res. I n s t . No. 6 . 1980, 61p. 
Presents d e t a i l e d experiments on engneering p r a c t i c e s 
for the reclamation of a l k a l i s o i l s based on the fol lowing 
s t u d i e s . Hydrologic i n v e s t i g a t i o n s , drainage methodology, 
and land development and water appl icat ion methods. 
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EXPERIMENTS. 
56 . Verma, K.S. i Abrol, I . P . Pyr i tes and reclaimation of a l k a l i 
s o i l s . Indian Ftaq. December 1979, 29 (9J/, 17-20, 
Sodic or a l k a l i s o i l s conta ins sodium Carbonate 
%diich r e s u l t s in high l e v e l s o£ sodium on the exchange 
complex. I h i s medium textured s o i l contain calcium 
carbonate. Excess exchangeable sodium and r e s u l t i n g high 
PH, upto 10.5 in 1:2 s o i l water suspension, r e s u l t s in 
cooqplete f a i l u r e of most crops, therefore the f i e l d 
e3cperiroent was conducted on the use of P y r i t e s as an 
amendment for sodic s o i l reclamaticm. 
F0RA3E. 
58 . Rana, R.S. Grow forage crops to reclaim a l k a l i s o i l s . 
Indian Ftoq. November 1987, 37(8 ) , 19-20. 
Reclamation e f f e c t of contineous growing of 
grasses and a l so of assoc ia ted b i o l o g i c a l a c t i v i t y was 
studied in two waysi^ namely, af ter 15 years of simply 
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bunding and fencing around a barren 3,000 m area of a 
v i r i g i n a l k a l i land a t the CSSRl and a l so a f ter regular 
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c u l t i v a t i o n ±ti a t yp i ca l a l k a l i s o i l s i t e of tJiree hardy 
g r a s s e s along with a shallow-rooted pasture legume of 
spreading h a b i t . Absence of b i o t i c in ter ference together 
with the conservation of rain water were found to have 
helped in providing the barren a l k a l i land with f u l l 
vege ta t ion cover within f i v e years . 
GYPSPM-EXPERIMENTS. 
58 . Rudraksha* G.B.; Biarambe, P.R.; Varade« S. B. Reclamation 
of a l k a l i s o i l with r i c e cul ture in a s soc ia t ion with 
d i f f e r e n t agr icu l tura l wastes . J.Maharashtra Aqri. Univ. 
1978, 3 ( 3 ) , 160-161. 
Field experiment was conducted in v e r t i s o l using 
d i f f e r e n t agr icu l tura l wastes for reclamation of a l k a l i 
s o i l . I t was found that the appl icat ion of farmyard manure 
along with 7 tons of gypsxim/ha produced maximum r i c e y i e l d 
in both years followed by F.Y.M. and hal f gypsum requ ire -
ment (3 .5 tons /ha) . S o i l propert ies were in^jroved considerably . 
Hydraulic conduct iv i ty increased from 0,052 to 0.205 cnv/hr 
as t^e aggregation recorded inprovement in s o i l s tructure 
as measured by mean weight diameter. Ihe exchangeable 
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sodium percen tage decreased £coin 22.69 to 14.60^ though 
t h e r e was n o t app rec i ab l e change i n FH and c a t i o n exchange 
c a p a c i t y . The i n c r e a s e i n M.W.D. i s a t t r i b u t e d to removal 
o£ exchangeable sodium and i n c r e a s e i n Organic Carbon. 
GYPSUM-INDO-GANGETIC PLAINS. 
5 9 . Abrol , I . P . ; Anup Singh; Chhabra^ R. Reclamation of a l k a l i 
s o i l s . Ind ian Flpq. March 1981, 30(12) , 20, 
S t a t e s t h a t the a p p l i c a t i o n of Gypsum, CaSo., 2H. O 
i s recommended and i s being widely used for the r e c l ama t ion 
of a l k a l i s o i l s i n the Indo-Ganget ic p l a i n s of Haryana, 
Punjab and Ut t a r Pradesh . 
INDO-GAHGETIC PLAINS. 
6 0 . Yadav, J . S . P . . ; Prashad, R. Reclamation of a l k a l i s o i l s i n 
the Indo-Ganget ic p l a i n s . Ind ian F±pq. June 1982, 32(3) , 
22-26. 
Ihe s c i e n t i s t s of t h e CSSRI on the b a s i s of a l a r g e 
number of r e s e a r c h s t u d i e s have developed a 'Package of 
t echno logy ' for the r ec l ama t ion and u t i l i z a t i o n of a l k a l i 
s o i l s of t h e Indo-Ganget ic r e g i o n . 
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LEACHINg, Effect of. 
6 1 . Jaiihari, S .C.; Verma, M.M. Effect of leaching and amellorants 
on reclamation of a l k a l i s o i l s . Viinana Parishad Anusandhan 
Patrika, 1981, 24(4) , 347-354. 
S a l i n e - a l k a l i s o i l has been reclaimed to a s u f f i c i e n t 
ex tent within 2-3 years by the use of gypsum or p y r i t e 
@ 8,5tons or 6.5 tons hectare r e s p e c t i v e l y alongwith 
organic matter through Paddy-straw and green manuring of 
dhaincha, 140 kg/h% phosphate, 60 kg/ha potash and 25 kg/ha 
zinc sulphate applied fifter reclamation in each crop gave 
6 .98 q/ha paddy grain y e i l d in the f i r s t year and 31.34 q/ha 
in the second year from the s o i l %diich was p r a c t i c a l l y 
non-pr oduc t i v e . 
MANA3EMENT-HARYANA. 
6 2 . Abrol, I . P . ; Chhabra, R.; Gupta, R.K. Diagnosing a l k a l i 
s o i l s . Indian FJano. September 1981, 31(6) , 22-24. 
For making sound recoearoendations for the management 
and reclamation of s a l t - a f f e c t e d s o i l p , i t i s e s s e n t i a l 
that the s o i l problem i s properly diagnosed. Studies have 
r e s u l t e d in developing a package of p r a c t i c e s for the 
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reclamation of alXal l s o i l s %*iich spread widely i n the 
Indo-Gangetic p lans . As a r e s u l t o£ these researches , 
the s t a t e s of Haryana, Punjab and Uttar Pradesh are now 
making e f f o r t s to bring large area of a l k a l i s o i l s under 
production. 
METHODS. 
6 3 . Mehta« K.K.; Abrol, I . P . Reclamation of a l k a l i s o i l s makes 
impact on Sangrur farmers. Indian Fftiq. 1975, 25(1) , 7 -8 . 
Farmers are very much iinpressed by the extension 
vfork carr ied out by research workers. 
6 4 . Yadav, J . S . P . ; Mehta, K.K. Operational research pro jec t on 
use of gypsum i n the reclamation of a l k a l i s o i l for crop 
production under farmers' c o n d i t i o n s . Ann Arid Zone. 1960, 
19(3) , 359-363. 
Studies of s a l t a f fected s o i l s were undertaken a t 
Karnal. Several packages of p r a c t i c e s using mainly gypsum 
was tindertaken and tbe r e s u l t s of these have been discussed 
in t h i s paper. 
72 
DRAINAGE. 
65. Guptd/ S.K. Water drainage techniques for reclamation of 
a l k a l i s o i l s . Indian Fimq. September 1989, 39(6 ) , 19-22. 
Experiments were carr ied out for developing drainage 
techniques for the areas suffering from high a l k a l i n i t y . 
Technology i s now ava i lab le for bet ter water management 
and ra in water u t i l i z a t i o n . Ihese water management p r a c t i c e s 
would help to ward of the problem of poor drainage whidi 
was mainly responsible for a l k a l i n i t y in these areas . 
HYDROGRAPH-MODELS 
66 . Singh, O.P.; Chruvanarayana, V.v. Rainfa l l - run-of f behaviour 
of a l k a l i s o i l watershed modified due to reclamation. 
J . Ins tn . Enqrs. India . 1985, 66 (1 ) , 29-33. 
A mathematical model based upon instaneous u n i t 
hydrograph (lUH) concept has been proposed for computing 
the run of f hydrographs for changing watershed c h a r a c t e r i s t i c s 
due t o the reclamation of a l k a l i s o i l s . A good agreement was 
found between the observed and computed time d i s t r i b u t i o n 
c h a r a c t e r i s t i c s of run of f hydrographs for d i f f e r e n t 
percentage area reclaimed within the a l k a l i watershed. 
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TECHNIQUES-DEMONSTRATIONS . 
6 7 , Par shad, R,; Singh, P. Some socio-economic cons tra in t s in 
the adoption of a l k a l i s o i l reclamation technology by tiie 
farmers. Ann. Arid Zone. 1980, 19(3) , 351-357. 
Despite the demonstration by S c i e n t i s t s , of reclama< 
t ion of s a l i n e - a Ik a l i n e s o i l s , the farmers h e s i t a t e s in 
accepting the technology. Various reasons have been 
at tr ibuted on the b a s i s of study of behaviour pattern 
and l e v e l of knowledge. I t i s f e l t that to make the 
technolog ies acceptable there i s a need to bui ld an 
awareness through meetings and i n t e r - o r g a n i s a t i o n a l 
cooperat ions . 
KARNAL. 
68 , Mehta, K.K.; Yadav, J . S . P , ; Kumbhare, P.S. Reclamation of 
a l k a l i s o i l s . Indian F±nq. June 1981, 3 1 ( 3 ; , i a - 2 0 . 
The S c i e n t i f i c technology has been s u c c e s s f u l l y 
demonstrated on a large sca l e on the farmers f i e l d s for 
growing bumper crops of r i c e and wheat i n seven v i l l a g e s 
of Karnal d i s t r i c t under the operat ional research p r o j e c t . 
Under the projec t for reclamation of a l k a l i s o i l s . 
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demonstrations were l a id out on the viorst affected 
a l k a l i so i l s of about 230 farmers during 1975-79 in 
two c l u s t e r s . 
HARYANA 
6 9 , Parshad, R. ; Abrol , I . P . Technology for r e c l a iming 
a l k a l i s o i l s , Ind ian F tnq . September 1984, 34(6) , 
25-27 . 
A package of p rac t i ce s for crop production on 
a l k a l i s o i l s have been discussed. The v i a b i l i t y of 
the 'package' has been demonstrated over wide areas, 
Farmers can obtain 5 tonnes of food grains per year 
from one hectare of land on %*iich not a blade of 
grass grew before. During 1975-76 to 1981-82 in 
the s t a t e s of Haryana and Punjab, 27,881 and 
1,36,564 ha of a l k a l i affected area respec t ive ly 




70. Herynek, J . Ohe e f f e c t of reclaiming waterlogged f o r e s t 
s o i l s on the qual i ty of surface waters . Lesn ic tv i (Prague). 
1989, 35(5) , 414-426. 
The concseuences of the drainageof waterlogged 
f o r e s t s o i l s for the qua l i ty of surface waters were 
i n v e s t i g a t e d . The r e s u l t s of the i n v e s t i g a t i o n are 
presented . 45 samples were evaluated as to 18 qua l i ty 
t r a i t s for the decade from 1977 to 1986, including 26 
samplings before and 19 after the building of the drainage 
system. As derived from the data, the pur i ty of the 
siirface waters was always high and the drainage system 
did not impair i t . ^ p r o p r i a t e drainage p r a c t i c e s of 
adequate i n t e n s i t y do not in^ly any representat ive changes 
in the qua l i ty of surface waters under s imilar natural 
and management cond i t i ons . 
SALINE-AUCALINE-PYRITES«DOSES-BIHAR. 
7 1 . Umar, S.M.; Singh, I . Ef fec t of d i f f e r e n t doses of Pyr i t e s 
on reclamation and crop production in s a l i n e - a l k a l i s o i l 
of North Bihar. Proc. Bihar Acad. Aqric. S c i . 1979, 27(2) , 
64-68 . 
A pot experiment was conducted at Bihar Agricultural 
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C o l l e g e . , sabour t o s tudy the e f f e c t of d i f f e r e n t doses 
of pljrritealon r ec l ama t ion and changes i n s o i l p r o p e r t i e s 
of c a l co reous s a l i n e - a l k a l i s o i l s of North Bihar . P y r i t e s 
were e f f e c t i v e i n s i g n i f i c a n t l y i n c r e a s i n g tiie y i e l d of 
maize and subsequent wheat c rop and the maximum y i e l d 
was ob ta ined in the t rea tment where 10 ton of p y r i t e s / h a 
were a p p l i e d . The a d d i t i o n of p y r i t e s lowered t o theRi, 
c o n d u c t i v i t y and sodiiim v a l u e s , bu t i n c r e a s e d t h e Ca -f Mg 
v a l u e s of the s o i l . 
SODIC-LEACHING. 
72 . Arora, Y.; Singh, N.T. Ef fec t of aniount of leaching water 
and method of Ca a p p l i c a t i o n on the r ec l ama t ion of s a l i n e 
sodic s o i l . J . Ind ian Soc, S o i l S c i . 1980, 28(2) , 219-222. 
A s a l i n e sodic s o i l (PH 10.0, ESp lOO;©)/ r i c h i n 
s o l i b l e sodium ca rbona te was packed i n 32 cm long a c r y l i c 
p l a s t i c columns and leached with CaCL. app l i ed as s lug 
a t the s o i l sur face and as d i s s o l v e d s a l t i n leaching 
water i t s e l f ( s o l u t i o n a p p l i c a t i o n ) . For s i m i l a r amounts 
of water , the a p p l i c a t i o n of Ca as a s lug removed Na 
upto a g r e a t e r s o i l depth than i t s a d d i t i o n i n the form 
of s o l u t i o n . I n c r e a s e i n the amoxint of water app l i ed i n 
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case of s lug Increased the deptii up to vAiich the 
e»:hangeable sodium i n the s o i l vias lowered below 15%. 
With s imilar amounts of Ca, d i l u t e s o l u t i o n s removed 
nnore exchangeable sodium from the s o i l . The r e s u l t s 
have been interpreted in terms of simultaneous movement 
of Na and Ca and change in the ir concentrat ions down the 
p r o f i l e during reclamation. 
TECHNIQUES. 
7.3.^  Dhruva Narayan, V.V.; Abrol, I . P . ; Ihaker, D . s . Subsxarface 
drainage for reclamation of s a l i n e s o i l s . Indian F±nq. 
February 1981, 30(11) , 24-36, 
Find out the three s teps for the reclamation of 
s a l i n e s o i l s , ( i ) Construction of two main open drains 
and several l a t e r a l drains a t 200 m spacing, ( i i ) systematic 
layout of f i e l d s with i r r i g a t i o n channels a t the head and 
the t a i l end of each p l o t , ( i i i ) Adoption of s u i t a b l e 
cropping patterns i n the reclaimed areas and leaching 
of s a l t s . 
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SODIC.CASSIA AURICULATA, Use of . 
'^^' Patch Karan.; Qureshl« F.M. Use o£ Cassia ai iriculata for 
reclamation of sodlc s o i l s in Rajasthan. J , Indian Soc. 
S o i l S c l . June 1988, 36(2) , 320-323. 
Cassia aurlculata (a %«eed) when applied with 
gypsiim proved a very e f f e c t i v e ameliorative system In 
reclaming sodlc s o i l s . Gypsum ec^ lva lent to ij GR could 
be saved by combining organic mater ia ls l i k e c a s s i a 
aurlculata , cowdung and FYM In the reclamation programme. 
S i g n i f i c a n t reduction In pH and ESP was observed. Increase 
In saturated hydraulic conduct iv i ty of t reated sodlc s o i l 
was not iced due to s^pl lcat lon of gypsum with tiie organic 
amendments. These have p o s i t i v e and s i g n i f i c a n t e f f e c t on 
the y i e l d of grain and dry matter of bar ley . 
GYPSUM. 
75 . Abrol, I . P . ; Gupta, R.K.; Singh, S.B. S o l u b i l i t y of gypsum 
and sodlc s o i l reclamation. J . Indian Soc. S o i l S c l . 1979, 
27(4) , 482-483. 
Points out that when gypsum i s mixed in sodlc s o i l s 
the quantity of water required for d i s so lv ing gypsum and 
the replacement of sodium on the exchange complex i s l i k e l y 
to be much l e s s than that inferred from the s o l u b i l i t y of 
gypsum in water. 
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SODIC-ION EXCHANGES. 
76^ Frenkel, H.; Gers t l , Z.; Alperovltch* N, Exchange-induced 
d i s s o l u t i o n of gypsum and the reclamation of Sodic S o i l s . 
J . S o i l S c i . September 1989, 4 0 ( 3 ) , 599-611. 
A study was undertaken to def ine tiie d i s s o l u t i o n 
Kine t i c s of g^^sura in the presence of ion exchange r e s i n s 
and to study sodic s o i l reclamation in laboratory s o i l 
columns. Gypsum p e l l e t s were prepared a t 1.5 MPa pressure 
and the time course their d i s s o l u t i o n followed by measuring 
the e l e c t r i c a l conduct iv i ty of the s o l u t i o n . Di s so lut ion 
experiments were carried out i n d i s t i l l e d water with and 
without Na and CI saturated exchange r e s i n s or a 
combination of the two. Hie r e s u l t s ind ica te that in the 
presence of r e s i n s tiie react ion i s f i r s t order as Ca 
and/or sulphate are removed from so lut ion by tiie r e s i n 
driving the react ion to con^le t ion . In water alone the 
react ion fo l lows second order k i n e t i c s and depends on 
the rate of mixing as the react ion i s transport c o n t r o l l e d . 
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TBCHNIQUES-ELECIROLYIE . 
77., Saha, A,K.; Acharya, C.L,; Abrol« I . P . Modifying e f f e c t of 
e l e c t r o l y t e concentration on the e f f e c t of exchangeable 
sodium on some s o i l phys ica l propert ies and sodic s o i l 
reclamation. J . Indian Soc. S o i l S c i . 1978, 26(3) , 243-253. 
Ihe modifying e f f e c t of e l e c t r o l y t e concentration 
varying from 0 to 40 c , e . / l on d i f f u s i v i t y - w a t e r content 
r e l a t i o n s h i p s of a s o i l of varying exchgeable sodium 
percentage (ESP 5 to 70} i n v e s t i g a t e d i n a laboratory 
study r e s u l t e d in increases in s o i l water d i f f u s i v i t y 
with increases in the concentration of e l e c t r o l y t e s 
presente in i r r i g a t i o n waters . Ihe increase was more at 
higher water contents and in s o i l s of higher E.S.P. 
HARYANA. 
18* Parshad# R. Technology for the reclamation of Sodic S o i l s . 
Indian Finq. August 1989, 39(5) , 26-27. 
Ihe observat ions on success fu l ^ p l i c a t i o n of the 
reclamation technology on farmers f i e l d s pron^ted the 
a f fec ted s t a t e s of Haryana, Punjab and Uttar Pradesh to 
launch massive prograiranes of land reclamation through land 
development and Reclamation Corporation. 
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SALINE SOLUTXPN-MICRONUTRIENT-Effect of-EXPERIMENTS. 
79 . Shah tfcihammed; Akbar, M.; Neue, H.U. Effect of Na/Ca and 
Na/K r a t i o s in s a l i n e cu l ture so lut ion on the growth and 
mineral nutr i t i on of r i c e (Oryza Sat iva L) . PI. S o i l . 1987, 
104(1) , 57-62. 
Two e3q}erlments were conducted in s a l i n e cu l ture 
so lu t ion to f ind out the causes of r o l l i n g and bleaching 
of yo\ang leaves of r i c e , observed previous ly i n eatperiments 
on c o a s t a l s a l i n e sodlc s o i l . 
WATERS-CROPS, BREAD WHEAT-ANALYSIS-CHEMICALS. 
80, Kumar, V.; Kumar, D . ; Chauhan, C.P.S. E f f ec t of s a l i n e 
waters with varying CI: So^ r a t i o s and phosphorus l e v e l s 
on the growth and y i e l d of bread wheat and s o i l p r o p e r t i e s . 
Indian J . Aaric. S c i . September 1987, 57(9) , 668-71 . 
Increased a v a i l a b i l i t y of p lant n u t r i e n t s i s one 
of the p o s s i b l e ways to ameliorate the problem of poor 
crop growth on s a l i n e s o i l s . Contents and the magnitude 
and Ionic composition of s a l i n i t y which are the unl lmlt lng 
var iab les grea t ly mask the response of crops to f e r t i l i z e r s . 
Combining the v a r i e t i e s i . e . s a l i n i t y with varying an ion ic 
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r a t i o s and the phosphate l e v e l s should furnish the 
information on tiieir i n t e r a c t i o n . An experiment was 
conducted to ascerta in tiie e f f e c t s of s a l i n e waters 
with varied CI: So^ r a t i o s and the P l e v e l s on growth 
and y i e l d of bread wheat and propert ies of s o i l . 
SEEDLINGS. 
8 1 , Hathana, K.D.; Jain, B.L. Use of s a l i n e water for r a i s i n g 
the f ree s eed l ings , Indian Finq. May 1984, 34(2) , 37-38. 
Describe the r e s u l t of the primary ob jec t ive of 
determining whether the seed l ings of f o r e s t spec i e s 
s u i t a b l e for arid and semi arid condi t ions could be 
r a i s e d with sa l ine waters . 
ALKALINITY-SOIL MANGANESE. 
82 , Dahiya, S,S,t Mahendra Singh. Forms of s o i l manganese as 
inf luenced by s a l i n i t y , a l k a l i n i t y , iron sources and 
incubation time. F e r t i l . Technol. 1978, 15(1) , 23-26. 
Ihe e f f e c t s of s a l i n i t y , a l k a l i n i t y , iron sources 
and incubation time were studied on the a v a i l a b i l i t y of 
Mn in the laboratory at constant temperature. I s o i l s of 
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d i f f e r e n t combinations of s a l i n i t y and a l k a l i n i t y were 
prepared. Ihe normal s o i l showed the h ighes t amount of 
exchangeable Mn (N. ammonium acce ta te PH 7.0 ex trac tab le ) • 
Sodium accetate (Pti 4.8} extractable sodium accetate 
+ 0,1% hydraquinone extractable Mn, the values being 
16, 51, 184 and 225 ppm, r e s p e c t i v e l y a t o week of 
incubation which decreased with the increas ing s a l i n i t y 
and a l k a l i n i t y . 
AN ALYSIS- TREATMENT-GAMMA-RAYS . 
83 , Kumar, V.; Kumar, D. Ef fec t of s a l i n i t y abd gamma-ray 
treatment as alpha-analyse a c t i v i t y in 'HD 2009' taread 
wheat. Indian J . Agric. S c i . 1987, 58(4 ) , 313-14. 
Wheat i s the most ex tens ive ly s tudied cerea l in 
response to the independent e f f e c t s of s a l i n i t y and 
radiat ion , there i s bowever no report on the ir combined 
e f f e c t s in any crop including wheat. Hence an es^eriroent 
was cc^ducted to f ind out the i n t e r a c t i v e e f f e c t of 
d i f f e r e n t l e v e l s of s a l i n i t y and gamma-rays on some 
t r a i t s of 'HD 2009* wheat. 
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ASSIMILATION- TRANSLOCATION . 
84, Ehivare, V.N.; Chavan, P.D. Effect of s a l i n i t y on trans-
locat ion of a s s i n d l a t e s in french bean. PI. A>il , 1987, 
102(2), 295-297. 
The e f f e c t of NaCL and sodiiim sulphate s a l i n i t i e s 
on the r a t e of trans locat ion of photosynthates a t the 
pod f i l l i n g s tage was i n v e s t i g a t e d . Both s a l t treatments 
exerted a negat ive inf luence on the trans locat ion of 
photosynttietic a s s i m i l a t e s and in t h i s r e spec t tiieNaCl 
treatment was more deterimental than that of Na^So.. The 
transport of r a d i o a c t i v i t y from the source to the sink 
(pod) and other p lant parts such as l eaves , stem and 
roo t s was adversely af fected by both s a l i n i t y regimes. 
BAJRA-GERMINATION-Effect of. 
85. Saxena, M,B.L.; Kolarkar, A.S. Effect of s a l i n i t y on the 
germination and growth of r a d i e l e and plumute of bajra 
(Pennisetum typhoides) v a r i e t i e s , Ann,Arid Zone. 1981, 
20(3) , 203-207. 
V a r i e t i e s Babapuri, RSK and hybrid BJ 104 of 
pearl m i l l e t were t e s t e d for their to lerance to s i x 
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l eve l s o£ water s a l i n i t y a t germination. Percent 
germination, r a d i c l e length and plumule length were 
s tudied . Var ie t i es Babapurl and BJ 104 withstood high 
s a l i n i t y be t te r than RSK on aK^count of the i r longer 
r a d i c l e s and plumules and these charac te rs are suggested 
as c r i t e r i o n In se lec t ion for s a l i n i t y to lerance . 
BRASSICA-GERMINATION-Effect of. 
86. I^awan, Rupa« S. ; Sharma, D.R,; Chowdhary, J .B . Effect of 
s a l i n i t y on germination and yie ld components in tiiree 
species of Brasslca, Indian J . Aqrlc. Sc l . 1987, 57(2), 
107-11. 
When I v a r i e t i e s of Brasslca species, v i z . 'Parl^ash', 
•RH30*, •RH7819*, •RH7846', and 'Varuna' Indian mustard 
(Brassica Juncea (Linn.) Czern & Coss, Subsp. Juncea Linn). 
•BSHI* and •Pb24* Indian Colza' "Sangam* rapessed and 
'Local* wild turnip were grown a t Hisar in a s a l t s t r e s s , 
@ 0,60 and 120 meq/ l l t re of Nacl, 'RH7819', 'RHSO' and 
'Pb 24* performed be t te r for germination and y ie ld than 
the other v a r i e t i e s . 
87 . Dua, R.P. ; Sharma, S.K,; Mishra, B. Response of broad 
bean and Pea v a r i e t i e s to s a l i n i t y . Indian J . Aqric. S c i . 
November 1989, 59(100>, 729-31. 
Legumes are e i ther s e n s i t i v e or modesately to l erant 
to s a l i n i t y . Broad bean i s moderately t o l e r a n t . But no 
systematic study has been undertaken to a s se s s i t s exact 
response to s a l i n i t y re la t ed to growth and maturity. 
Hence an attenqpt was made to study the behaviour of broad 
bean to s a l i n i t y changes in comparison with that of Pea. 
CULTIVARS^QLIVE-RESPONSES. 
88, i h e r i o s , I .N»; Misopolinos, N.D. Genotypic response to 
sodium cailoride S a l i n i t y of foiu: major Ol ive Cul t ivars 
(Olea europea L) . PI . S o i l . February 1988, 106(1), 105-111. 
Ihe r e l a t i v e tolerance to Nacl of the Olive 
c u l t i v a r s 'Amphissis*, 'Chondrolla Chalkidikis* , 
•Koroneiki' and •Megauitiki* was studied in a nutr ient 
so lut ion pot escperiment. 
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Effec t of -BROTEINS-AMINO ACIDS. 
89- Cusido, R.M,; Palazon, J . ; Attabel la , T.; Morales, C, 
Effect of s a l i n i t y on so luble prote in , f ree amino ac ids 
and n i c o t i n e contents in Nicotiana r u s t i c a L. P I . S o i l . 
1987, 102(1), 55-60. 
Nicotiana r u s t i c a p lant s were grown under two 
grades of s a l i n i t y condi t ions , 50in M and 100m M NaCl. 
High l e v e l s of NaCl added to the n u t r i t i v e so lut ion 
produced a progress ive absorption of Na in detriment of 
K, thereby causing an ion ic disequi l ibrium, p a r t i c u l a r l y 
in l eaves , 'the weight and longi tudinal growth of p l a n t s 
grown under s a l i n i t y condi t ions were lower than contro l 
p lants , while the ir protein content was h igher . D e f i c i t 
of K induced by s a l i n i t y increased the leveJLs of f r ee 
amino ac ids , e s p e c i a l l y of aspart ic acid, glutamic 
acid and pro l ine . Ihe l e v e l s of n i c o t i n e in leaves of 
treated p lants were lower than c o n t r o l s . In contrast , 
treatment of the p lan t s with 100m M NaCl induced in 
general an increase of n i c o t i n e in the r o o t s . These 
r e s u l t s i n d i c a t e that there was an unclear e f f e c t of 
s a l i n i t y e i ther on synthes i s or on trans locat ion of 
n i c o t i n e from root s to l eaves . 
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CITRUS. 
90 . P a t i l , V.k . ; Bhambota, J.R. S a l i n i t y s tud ie s in Citrus , 
Ef fec t of various l e v e l s of s a l i n i t y on the micronutrient 
s ta tus of seedl ing root s tocks , J . Indian Soc. S o i l S c i . 
1980, 28(1) , 72-79. 
In greenhouse s tud ies nitrogen and phosphorous 
content in c i t r u s roo t - s tocks Kharana Khatta and Carrizo 
decreased at higher s o i l s a l i n i t y l e v e l s . General 
decrease of K and Ca in the leaves of a l l roots tocks 
was a lso observed. Rangpur lime had high K at a l l 
s a l i n i t y l e v e l s . At higher s a l i n i t y l e v e l s Kharna Khatta, 
Carrizo and Cleopatra l eaves had low K, while J a t t i Khatti 
l eaves had h ighes t Calcium Root-Mg decreased a t the 
higher s a l i n i t y l e v e l s . Mg in leaves and roots of Kharna 
Khatta was reduced and leaf-Na increased in a l l roots tocks , 
Under higher s a l i n i t y , Nc^Ca + Mg in leaves and root s 




$ ! • Sen, H.S . ; Bandyopadhyay, B.K. Estimation of S a l i n i t y a t 
varying s o i l moisture, J . Indian Soc. S o i l S c i . 1989, 
37(1) , 15-21. 
Attenpts were made to est imate s a l i n i t y (ECw) a t 
d i f f e r e n t s o i l itolsture l e v e l s (Q in) from the convent ional ly 
determined s a l i n i t y (ECi) value of s o i l water e x t r a c t s a t 
var ious d i l u t i o n s (Qi) . Enqplrical r e l a t i o n s h i p s has been 
developed between ECw as measured with s o i l s a l i n i t y 
sensors and ECi. The r e l a t i o n s h i p i s given by ECw/ECi 
» ae i n , where a and b are cons tants , TJie proposed 
method for s o i l moisture correct ion (vAien Qi. ft Q in) for 
the est imation of ECw from ECi a t d i f f e r e n t Q in showed 
much l e s s errors as compared to the e x i s t i n g method. 
GERMINATION-GROW'IH-IRRIGATION WAISRS-BARLEY. 
9 2 T Goverdhan Singh; Sexena, G.S. Ef fec t of s a l i n i t y and 
a l k a l i n i t y of i r r i g a t i o n waters on germination and seedl ing 
growth of barley, wheat and Pea. Raiasthan Aqrl, 1976, 
13 (July) , 11-16, 
An eaqjeriment was conducted to I n v e s t i g a t e the 
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ef fect of sa l in i ty (EC) and alkal inity (SAR) of irrigation 
water on germination and seedling growth of barley, wheat 
and pea in petri dishes. I t was observed that increasing 
l e v e l s of sa l in i ty and of a lkal ini ty inirrgation waters 
caused reductions in germination and seedling growth. 
SUGAR BEET. 
93» El-Abyad, M.S.; Hindoof, H.; Rizk, M.A. Impact of s a l i n i t y 
s t r e s s on s o i l borne fungi of sugarbeet. Growth a c t i v i t i e s 
in v i t r o . PI. S o i l . 1988, 110(1) , 33-37. 
Ihe influence of saline s tress on the mycelial 
growth, sporulation and germination of conidia or Sderotia 
was studied in vitro on the following rhizosphere fvmgi 
of sugarbeet (Beta vulgaris) isolated in Egypt and 
Germany: Fusarium avenaceum, F, Culmorum, F. d ivers i s -
porum, F, equisetinia Sclerotiorum, Botrytis cinerea, 
Rhizoetonia solani and Sclerotixan r o l f s i i . 
MINERAL COMBDSITIOM-CHICKPEA-EXPERIMENTS. 
9 4 . Yadav, H.D.; Yadav, O.P; Dhankar, O.P,; Oswal, M.C. Ef fec t 
of Chloride S a l i n i t y and Born on germination, growth and 
mineral composition of Chickpea (Cicer arietinum L . ) . 
Ann. Arid Zone. 1989, 28(1 A 2) , 63-67. 
In a pot cu l ture e:qperiment on a loamy sand. 
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chickpea germination, dry Matter y i e l d and mineral 
composition at s i x weeks were observed as a function of 
increasing s o i l born (0.6/ 2 ,3 , 4 . 3 , 6 .2 and 8 .1 ppm) a t 
f i v e s a l i n i t y l e v e l s (1 .4 , 2 .5 , 4 . 3 , 6 .2 and 8.5 dSm'^ECe). 
Increasing l e v e l s of s a l i n i t y inh ib i t ed germination upto 
65% and delayed i t by 10 days. With increase in s a l i n i t y 
from 1.4 to 8,5 dSro" the dry matter y i e l d decreased from 
5.12 to 1.55 g /po t . Concentration of Ca, Mg and Na in 
t i s s u e s increased and that of K and B decreased with 
increased s o i l s a l i n i t y . Application of boron a l so inh ib i t ed 
germination and decreased dry matter y i e l d . At 0.6 and 
8 .1 ppm s o i l boron, the percent germination and dry matter 
y i e l d were 78 and 61%; 4 ,91 and 1.78 g /pot , r e s p e c t i v e l y . 
S o i l boron resu l ted in luxury consumption of Na and 
tiiereby reduced K uptake. The s a l i n e s o i l s witii higher 
amounts of boron were foxmd more harmful to germination 
and growth of chick pea than s a l i n e s o i l s wiKth lower 
amounts of boron. 
SEEDLINGS-Effect of . 
^ 5 , Arvind Kumar; Brijesh Bahadur; ^larma, B.K, Influence of 
s a l t s on the germination and seedl ing growth of hordeum 
vulgare L. Ann. Arid Zone. 1988, 27(1) , 65-66. 
S a l i n i t y adversely a f f e c t s the germination and 
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seedling growth, and the response of plants varies with 
the type of sa l in i ty . Barley i s cultivated in the sa l t 
affected areas of Bareilly and other d i s t r i c t s of Rohil-
khand Division, Investigations were carried out to assess 
the e f fect of different cations and anions or germination 
and early growth of this crop. 
96« Khalid Hamid Sheikh; Khalid Mahmood. Some studies on f i e ld 
distribution and seed germination of Suaeda fruticosa and 
sporobolus arabicus wit^' reference to sa l in i ty and sodicity 
of the medium. PI. So i l . 1986, 94(3), 333-340. 
Vegetation of two wasteland s i t e s near Dera Chahl 
30 km from Lahore, was studied quantitatively. Soil samples 
obtained from the two s i t e s were analysed. Suaeda 
fruticosa (L) Forssk. was a dominant species on saline 
and sodic s o i l whereas s o i l under sporobolus arabicus 
Boiss was saline and non-sodic seed germination studies 
show that sporobolus arabicus i s re la t ive ly more affected 
by Na sa l in i ty than by Ca sa l in i ty . IJiis species tolerates 
sa l in i ty to some extent but i s sens i t ive t» sodic i ty . 
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Suaeda f rut l cosa i s r e l a t i v e l y more to l erant to s a l i n i t y 
and s o d i c i t y than sporobolus arabieus and i s capable of 
growing as sa l ine and sodic s o i l s . 
VARIETIES-TQLERANCE.BARLEY. 
97, Martinez-Cob, A,; Acagi ies , R.; Royo, A. S a l t to lerance 
of barley (Hordeum vulgare L) Cul t ivars at the germination 
s tage . Analysis of the response f iuict ions . PI. S o i l . 1987, 
104(1), 53-56. 
Two models for evaluating s a l i n i t y - y i e l d response 
curves a t the adult stage were applied to study the s a l i n i t y 
response of 24 barley c u l t i v a r s at the germination s t a g e . 
Ihe r e s u l t s suggests that , for Model 1, EC seems to be 
the most r e l i a b l e parameter for screening barley germplasm 
because i t c l e a r l y d iscr iminates the r e l a t i v e s a l t to lerance 
of the s tudies c u l t i v a r s . 
GROUNDWATER-EHIWANI. 
98, Tanwar, B.S. S a l i n i t y hazards in sub-surface waters of 
deser t region in Haryana. Trans.Indian Soc. Desert Technol. 
1980, 5 ( 1 ) , 17-24. 
Describes the magnitude of s a l i n i t y hazards in shallow 
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and deep groundwater of predominantly d e s e r t d i s t r i c t s of 
Bhiwani, Hissar and S irsa and i t s p o s s i b l e development. 
<SRQWffl-PLAMT-Mtfttg BEAM. 
99» , Fauzia Y.Hafeez; Zahoor Aslam; Malik, Kau»ar A. Ef fec t of 
s a l i n i t y and inoculat ion on growtii, nitrogen f i x a t i o n and 
nutr ient uptake of Vigna radiata (L) Wilezek. PI. S o i l . 
February 1988, 106(1) , 3 -8 . 
This study reports the e f f e c t of s a l i n i t y and 
inoculat ion on growth, ion uptake and nitrogen f i x a t i o n 
by vigna r a d i a l a . A s o i l ECe l e v e l of 7.5dSm" was qui te 
detrimental causing about 60% dec l ine in dry matter and 
grain y i e l d of mungbean plants whereas a s o i l BCe l e v e l 
of 10.0 dSm" was almost t o x i c . Incontrast most of the 
studied s t r a i n s of Rhizobium were s a l t t o l e r a n t . 
INOCUL ATION-FUNGUS-VAM-NM . 
l oo . Hartmond, U.; Schaesberg, N.V.; Graham, J .H, ; Syvertsen, J .P . 
S a l i n i t y and flooding s t r e s s e f f e c t s on mycorrhizal and 
non-mycorrhizal c i t r u s rootstock s e e d l i n g s . P I . S o i l . 1987, 
104(1), 37-43. 
Seedl ings of ttte roots tocks pineapple sweet orange 
Swo), Carrizo Citrange (CC) and Sour Orange (SO) were 
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grown in low phosphorous (P) Sandl s o i l and e i ther 
inculated with the Vesicular-acteuscular nycorri i i izal 
(¥AM) fungus. Glomus in trarad ices , or were non-raycorri-
h i z a l (NM) and f e r t i l i z e d with P. VAM and NM seed l ings 
of s imilar shoot s i z e and adequate P-s tatus were s e l e c t e d 
for study of s a l i n i t y and f looding s t r e s s 
MAIZE-qPLERANCE-EVALUATI ON . 
101. Kishore Kumar; Singh, T.A. Evaluation of maize germplasms 
for tolerance to s a l i n i t y . Ann. Arid Zone. 1982, 21(3) , 
135-139. 
Greenhouse sand laboratory s t u d i e s showed that 
Sona, Ganga-2, Vikraro D38 and D40 were better with respec t 
to germination. The dry matter accumulation was more in 
the T.A.D., D38, D39, Ganga-2 and Mich 166 x Etoblanco, 
Vikram and Vijay, indicat ing bet ter s a l t to lerance . Sona 
and Ganga-2 were better in the length of r a d i c l e and 
plumule. Ihe concentration of sodium, potassium and 
calcium in shoots was n o n - s i g n i f i c a n t . However, no 
r e l a t i o n s h i p between cat ion concentration and s a l i n i t y 
to lerance seems to e x i s t in the gernplasms t e s t e d . 
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NUTRIENT-COCONUT-SEEOLINGS-Effect 6f Experiments• 
102. Reraison, S.U.; I remiren , G.O.; Thomas, G.O. Ef fec t of 
s a l i n i t y on n u t r i e n t c o n t e n t of the l e a f s of coconut 
s e e d l i n g s . P I . S o i l . June 1988, 109(1) , 135-138. 
Two exper iments were c a r r i e d ou t with coconut 
s e e d l i n g s grown in polybags f i l l e d with s o i l s from 
mari t ime and f o r e s t environment* S a l i n a t i o n t r e a t m e n t s 
of 0, 2, 4 , 6, 8, 10, 12 g of common s a l t were app l i ed 
to each polybag seed l ing f o r t n i g h t l y . The youngest 
open leaf was sampled for chemical a n a l y s i s a f t e r 
12 months of s eed l ing growth. Na and CI c o n t e n t of 
l ea f inc reased app rec i ab ly as a consequence of 
i nc reased s a l t a p p l i c a t i o n whi le N, K, Ca and to a 
l e s s e r e x t e n t , P decreased with s a l i n i t y . 
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PRODUCTION-BIOGAS-Effect Of. 
103« Mehta, B .J . ; Mody, K.H,; Chauhan, V.D. Ef f ec t of s a l l n t l y 
on biogas production. Res. & Ind.« New Delhi . 1988, 3 ( 1 ) , 
16-18. 
The e f f e c t of varying s a l i n i t y on biogas production 
was s tudied. Tap water, brackish water (1.0% S) and sea 
water (3.5% S) were used for the preparation of cowdung 
slxirry. The combustible gas production was i n v e r s l y 
propotional to the s a l i n i t y of the d i g e s t e r . Addition 
of seanrud has .no s i g n i f i c a n t e f f e c t on tiie biogas 
production, 
RADISH ROOTS-RESPONSES, 
104, Waisel, Y.; Breckle, S.W. Dif ferences in responses of 
various radish root s to s a l i n i t y , PI. S o i l . 1987, 104(2), 
101-194, 
Extension growth of top-roots , i n i t i a t i o n of l a t e r a l 
roo t s and extension growth of f i r s t l a t e r a l roots were 
i n v e s t i g a t e d with young radish p l a n t s (Raphanus sa t ivus 
CV Res) in aeroponic growth c a b i n e t s . 
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SOILS, CLAYLOAM-IRAQ. 
105. Aggarwal, R.K.; Hussain, Thhir; El-Dosoky, H. Predict ion 
equations for s a l i n i t y appraisal in c l a y loam s o i l s of 
southern Iraq. Ann. Arid Zone. 1983, 22(4) , 295-299. 
A laboratory study was conducted to predic t the 
BCe from EC values a t d i f f e r e n t s o i l : Water ex trac t s 
(1:2 , 1:3, 1:4 and 1:5) in c l a y loam s o i l s of southern 
Iraq. The r e s u l t s indicated a s i g n i f i c a n t l inear r e l a t i o n -
ship with measured and ca lcu la ted va lues from the regress ion 
equations developed from the above s o i l . Water e x t r a c t s . 
Out of the d i f f e r e n t s o i l s : water ex trac t s , the predict ion 
equation from 1:3 s o i l water ex trac t showed the h ighes t 
p r e d i c t a b i l i t y (99.4%) with l e a s t standard deviat ion of 
d i f f erence . I h i s equation when t e s t e d for ECe of samples 
from Missan provipce, confirmed i t s s u i t a b i l i t y . The 
regress ion equation was as fo l l ows . 
Y = 0.5 + 3 .51 (r = 0.997) 
fcftiere, Y = ECe; and X = EC in 1:3 s o i l water ex trac t . 
TOI.ERANCE-MERETRIX CASTA-EXPERIMENTS. 
106. Mohammed Sal ih , K.Y. S a l i n i t y tolerance of Meretrix Casta 
(Chemnitz). Bull . Pep. Mar. S c i . Univ. Cochin. 1978, 9, 
96-104. 
Resul t s of experiments show that the higher and 
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lower l i m i t s of s a l i n i t y which the small c lans could 
t o l e r a t e were 35% and 15% s a l i n i t y r e s p e c t i v e l y , which 
i n the medium s ized and large clams the to lerance range 
was between 35% and 20% s a l i n i t y . 
MORPHOLOGY. 
107. Gururajarao, G. Iblerance of agricultural crops to salinity. 
Indian Rev. Life. Sci. 1983, 3, 135-156. 
Various aspect such as plant responses to salinity 
stress crop salt tolerance, factor influencing salt 
tolerance, salinity at different stages of growth of a 
plant, mechanisms of salt tolerance both morphological and 
physiological and screening of plant species to salinity 
tolerance has been discussed and reviewed. 
PEARLS. 
108. Dua, R.P. ; Bhattacharyya, R.K. R e l a t i v e s a l i n i t y to lerance 
of pearl m i l l e t hybrids and populat ions . Ann. Arid Zone. 
1988, 27(3 & 4 ) , 183-189. 
Re la t ive s a l i n i t y tolerance of hybrids Vs populat ions 
in pearl m i l l e t was assessed for a s e t of 48 genotypes 
grown in normal and s a l i n e s o i l s , by scoring of the percent 
i no 
reduction in yield attributes on a 1-5 scale . Populations 
were re la t ive ly better tolerant than hybrids for grain 
y ie ld . Tall populations vrith long ears are better suited 
in sal ine s o i l s . Plant height and ear length were highly 
correlated with grain y ie ld . Hybrids gave higher absolute 
yield than populations in saline s o i l s , indicating a 
scope of developing s a l t tolerant hybrids from inbreds 
of sa l in i ty tolerant populations. Bold seeded and brist led 
hybrids have high sa l in i ty tolerance. 
TOXICITY-GROIIKIDWATER-WESTERN RAJASIHAN. 
109. Gopal, R.; Bhargava, T.N,; Bhati, O.P.; Tak, T . C ; 
Ghose, P.K.7 Rai, Sushi la; Bhutra, M.K. S a l i n i t y and 
t o x i c i t y of brackish waters of arid zones of Western 
Rajasthan. Ann. Arid Zone. 1980, 19(3) , 249-250. 
Chemical ana lys i s of groundwater samples from f i v e 
d i s t r i c t s of Western Rajasthan namely, Barmer, Jaisalmer, 
Jodhpur, Bikaner and Ganganagar was undertaken to ascerta in 
the potabi l i ty of the water to chemical constituents 
namely FNO^  and eight toxic substances - As, Ba, Cd Cr. 
Pb, Sc, Ag and CN, 
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WHEAT-PHOaXDSYNTHESIS-EXPERIMENTS . 
110. Srivastava, J . P . ; Gupta, S.C.; Lai, P. ; Muralia, R.N.; 
Arvlnd Kumar* Effect of s a l t s t r e s s on phys io log i ca l and 
biochertdcal parameters of wheat. Ann, Arid Zone. 1988, 
27 (3 & 4 ) , 197-204. 
E:q)erlreent was carr ied out to f ind out the e f f e c t 
of s a l i n i t y and a l k a l i n i t y on y i e l d a t t r i b u t e s , leaf area 
development, chlorophyl l , pro l ine contents and xylem 
water p o t e n t i a l of wheat genotypes, v i z . Kharchia - 65 Wt. 
245 and Kalyansona. S a l t tolerance of Kharchia - 65 was 
at tr ibuted to maintenance of higher photosynthetic area, 
photosynpotential under s a l i n e and a lka l ine c o n d i t i o n s . 
SALT TOLERANCE-ADVANCES. 
1X1. Epstein, Enanuel; Rains, D.w. Advances in s a l t to lerance . 
PI. S o i l . 1987, 99 (1 ) , 17-29. 
Advances in and prospects for the development of 
s a l t to lerant crops are d i scussed . The genet i c approach 
to the s a l i n i t y problem i s f a i r l y new, but research has 
become qui te ac t ive in a short span of t ime. D i f f i c u l t i e s 
and opportuni t ies are o u t l i n e d . S a l i n i t y v a r i e s s p a t i a l l y , 
temporally, q u a l i t a t i v e l y and quantat ive ly . 
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MAIZE. 
112, Totawat, K.L.; Mehta, A.K. Sa l t to lerance of maize and 
sorghum genotypes. Ann. Arid Zone. 1985, 24(3) , 229-236. 
I rr iga t ion water of higher s a l i n i t y l e v e l s led to 
s i g n i f i c a n t decrease in dry matter y i e l d , leaf area, he ight 
and nutr ient uptake of maize and sorghum genotypes . Ihe 
maize genotypes Ganga-5 and Ganga-2 and Sorghum genotype. 
CSH-5 recorded s i g n i f i c a n t l y higher leaf area, he ight , dry 
matter y i e l d and nutdent uptake. Ihese genotypes showed 
high Ha/K r a t i o too l 
SEEDLINGS-IREES. 
113. Gupta, G.N.; Prasad, K.G.; Mohan, S . ; Manivachakam, P. 
Sa l t to lerance in some tree spec i e s at seedl ing s tage . 
Indian Forester . February 1986, 112(2), 101-113. 
In a pot cultxire study varying l e v e l s of s a l i n i t y 
were siraulted in c lay , loam and sand textured s o i l s . Based 
on p lan t s survival , he ight leaf weight, stem weight, 
t o t a l p lant weight, root length and root / shoot r a t i o , i t 
was concluded tiiat Acacia n i l o t i c a and Eucalyptus 
camaldulensis could be grown with l e s s than 50% growth 
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reduction upto 5 ds/m sa l in i ty . Acacia n i lo t i ca withstood 
sa l in i ty o£ as high as 15 ds/m. Casurina equiset i fo l ia 
was moderate in sa l t tolerance. Ceiba pentandra and 
Acacia auriculae for mis were highly sensi t ive tree species 
and did not survive beyond 2.5 ds/m. 
SDDIC WATER-WHEAT-EXPERIMENTS-HARYANA. 
114. Manchanda, H.R.; Sharma, S.K.; Yadav, S . S . ; Buttar, id.S,j 
Suneja, B.K, Sodic water for %^eat. Indian Ftnq. November 
1985, 35(8) , 9 -11 . 
The farmers in the south-western d i s t r i c t of Haryana 
need not shy away from using the sodic water pumped by the 
tube w e l l s for growing vAieat. They can have bumper crops 
of wheat with the sodic waters which are known in the l o c a l 
parlance as Tael ia Pani. All that the farmers have to do 
i s to add gypsum before irrigating the f i e l d s , ihe quality, 
mode and time of application have been worked out as a 
resul t of experiments conducted in a v i l lage in Mohingarh 
d i s t r i c t . 
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SOILS, ALKALINE-ADSORPTION-COPPER. 
115. Dhi l lon , S.K.; Sidhu, P . S . ; Sinha, M.K. Copper adso rp t ion 
by a l k a l i n e s o i l s . J . So i l S c i . December 1981, 32(4) , 571-578. 
The adsorp t ion of copper by four a l k a l i n e s o i l s of 
n o r t h - w e s t I n d i a was i n v e s t i g a t e d us ing 0 .05^ ' '^^^2 ^^ 
suppor t ing e l e c t r o l y t e . The adso rp t ion d a t a conformed to 
the c o o ^ e t i t i v e langmair adsorp t ion equa t ion al though t h e r e 
was p o s s i b i l i t y of Copper hydroxide or Carbonate p r e c i p i -
t a t i o n a t h igher c o n c e n t r a t i o n s of added coppe r . The 
adso rp t ion c a p a c i t i e s of s o i l s were r e l a t e d t o CEC, c l a y 
c o n t e n t and CaCo3 e q u i v a l e n t of s o i l . Ihe f r e e energy 
changes for adsorp t ion and for i n t e r a c t i o n were n e g a t i v e 
and p o s i t i v e r e s p e c t i v e l y . 
CHARACTERISTICS-FLORISTIC. 
116; Rana, R . S . ; Prakash, V. F l o r i s t i c c h a r a c t e r i s a t i o n of 
a l k a l i s o i l s i n no r th -wes t e rn I n d i a . P I . S o i l . 1987, 
99(2 & 3 ) , 447-451 . 
F l o r i s t i c composi t ion s t ud i ed in a 40 h e c t a r e s 
r e p r e s e n t a t i v e s i t e of a l k a l i s o i l s i n the Indo-gange t i c 
p l a i n s of Nor th-western I n d i a r e v e a l e d a remarkably 
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restr icted spectrum of natural vegetation. Soil analysis 
of specif ic niches, occupied by aggregations of different 
species, was employed to identify alkali halophytes. 
Response functions of eight prominent species to increasing 
leve ls of so i l alkalinity, studied in pot culture, showed 
that most of them were adapted to alkali s o i l s . Based on 
the coiqputed importance value indices and observed biomass 
production maximo, i t has been inferred that sporobolus 
marginatus, sporobulus cororoondelianus, Diplachne fusca 
and chloris barbata, qualify as plant indicators of 
high-alkali so i l conditions. 
CROPS-BR ASSICA-GROWTH-DEFORMATION . 
117, Bansal, A.K,; Bhattacharyya, R.K. Brassica ' topple ' 
abnormality in a l k a l i s o i l s . Indian J . Aqric. S c i . i^jril 1986, 
56(4 ) , 302-4. 
Some v a r i e t i e s of Brassica juncea (Linn.) Czern & 
Coss- Subsp. Jxancea Linn. , l o c a l l y c a l l e d ra i and B. rapa 
(Linn.) I h e l l . emend Metzger Var. glauca (Roxb.) Schulz . , 
l o c a l l y c a l l e d Sarson, showed abnormal topple symptoms on 
the ir ^.shoots when grown on a l k a l i but not onsa l ine s o i l . 
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PRODUCTION-VARUNA-U.P. 
118. Singh, T.N. 'Varuna* does well on a l k a l i s o i l s of Eastern 
U.P. Indian Ftnq, December 1981, 31(9) , 15. 
Ihe o i l s e e d crops of rabi season are r e l a t i v e l y 
hardy and their water and f e r t i l i z e r requirements are 
a l so much l e s s than those of many other crops . Experiments 
were conducted on Indian mustard and safflower in a l k a l i 
s o i l s at crop research s t a t i o n , Faizabad to a s s e s s the ir 
comparative y i e l d performance with a view to including 
tti&n in future cropping schedule for s a l t a f fec ted s o i l s 
of eastern U.P. 
CULTIVATIQN.LEVELLING . 
119. Kumbhare, P . S . ; Parshad, R. Level your a l k a l i lands for 
higher y i e l d s . Indian F±nq. December 1986, 36(9) , 16-19, 
Discuss that the u t i l i t y of proper land l e v e l l i n g 
before growing crops on a l k a l i s o i l s , three demonstrations 
were l a id out on farmers f i e l d s under the lab- to- land 
programme. Ihe farmers obtained y i e l d s of four tonnes from 
one hectare of r i c e f i e l d whereas previously by fol lowing 
the t rad i t iona l prac t i ce they could hardly exceed 2.6 tonnes, 




.120* Pandey, V.V.; Narayan, D. ; J a i s w a l , ^ ,R . In a l k a l i s o i l s -
subsurface d ra inage n e i t h e r f e a s i b l e nor n e c e s s a r y . Ind ian 
g±nq. 1975, 25(2) , 3 - 6 . 
The d a t a i n d i c a t e s t h a t the subsurface d r a i n s have 
no t improved the s a l t s t a t u s of the s o i l s s i g n i f i c a n t l y . 
FERTILIZERS, Ef fec t of-AMMENDMENTS. 
1 2 1 . Yadav, J . S . P . Role of s o i l amendroants i n i n c r e a s i n g f e r t i l i z e r 
u se e f f i c i e n c y in a l k a l i s o i l s . Ind ian F±oq. October 1981, 
31(7) , 65 -68 . 
I t i s e s t i m a t e d t h a t an a rea of about 7 m i l l i o n 
h e c t a r e s i n I n d i a i s a f f e c t e d by t h e problem of s o i l 
s a l i n i t y or a l k a l i n i t y . Severa l o rgan i c and i no rgan i c 
amendments a r e used to c o r r e c t and r e c l a i m tnese s o i l s . 
The a l k a l i s o i l s a r e p o t e n t i a l l y p r o d u c t i v e and can be 
r ec la imed for succes s fu l c rop produc t ion i f a s u i t a b l e 
technology for t h e i r ame l io ra t ion and management i s 
fo l lowed. 
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FODDER-GRASS, RHODES-GUDHA, KARNAL. 
122. Ashok Kumar; Abrol, I . P . ; Dargan, K.S. Kamal and Rhodes 
grass for a l k a l i s o i l s . Indian Ftno. August 1980, 30(5), 
21-24. 
Ihe f i e l d experiment was condutted during 1979 in 
a highly a l k a l i s o i l lying barren in v i l l a g e Gudha in 
Karmal d i s t r i c t . In the experiment the ef fec t of three 
leve ls of gypsum (o, 5.2 and 10.4 t/haJ on the performance 
of f ive perennial forage grass species, Rhodes grass , Blue 
panic, Karnal grass and Coastal Bernuda was studied in a 
s p l i t design with 4 r e p l i c a t i o n s . Resul ts shows tha t 
Karni lgrass and Rhodes grass are highly to l e ran t grasses 
to high sodic condit ions and can be recommended for being 
grown on tiie marginal sodic s o i l s of the Indo-Gangetic 
p l a in s of Punjab, Haryana and Uttar Pradesh with l i t t l e 
or no applicat ion of amendments. 
123, Raba, R .S . ; Ved Parkash. Karnal grass grows well on a l k a l i 
s o i l s . Indian Ftnq. July 1980, 30(4), 17-19. 
Recent s tudies , conducted a t the Central s o i l s a l i n i t y 
Research I n s t i t u t e Karnal, have revealed tha t Karnal grass 




-124. Verma, S .C. ; J a i n , R.K.; Rao, M.V.; Misra, P.N; Murty, 
Andra, S. In f luence of canopy on s o i l composi t ion of 
man-made f o r e s t in a l k a l i s o i l of Banthra (Lucknow) . 
Ind ian F o r e s t e r . June 1982, 108(6) , 431-437. 
The canopy of d i f f e r e n t t r e e s have g r e a t l y in f luenced 
the s o i l composi t ion of a l k a l i s o i l due t o humus d e p o s i t i o n . 
A g r e a t h e t e r o g e n e i t y has been observed i n the chemical 
c o n t e n t s of f o r e s t s o i l depending upon the l i t t e r types 
produced by he t rogenous f o r e s t compos i t ion . Ihe paper 
d e a l s with the degree of r ec lamat ion of usar s o i l in 
Banthra f o r e s t under d i f f e r e n t canopy. I t was observed 
t h a t t he mixed canopy of Acacia n i l o t i c a , Syzygium s i s s o o 
h a s reduced the PH (p - 30 cm s o i l depth) t o normal and 
i n c r e a s e d the o rgan ic mat te r of s o i l fol lowed by o the r 
mixed canop ies and s i n g l e s p e c i e s canopy. 
GROWTH-PLANT-BREAD WHEAT-EXCHANGEABLE SODIUM. 
125« ^ a r m a , D.S. E f f ec t of s u r f a c e c r u s t breaking on growth and 
y i e l d of bread wheat (Tr i t icum aestiviim) in a l k a l i s o i l s . 
Ind ian J . Agr i c . S c i . September 1988, 58(9) , 699-701 . 
Because of high amount of exchangeable sodium, a l k a l i 
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s o i l s a r e h i g h l y d i s p e r s i b l e and prone to spontaneous 
sacking and c r u s t formation a f t e r i r r i g a t i o n or r a i n -
upon dry ing , t h i s c r u s t becomes very ha rd and adve r se ly 
e f f e c t s growth and development of c rops , p a r t i c u l a r l y a t 
t h e e a r l y s t a g e . I n s p i t e of t he seve re problem of sxarface 
c r u s t i n g a f t e r i r r i g a t i o n in wheat, q u a n t i t a t i v e in format ion 
i s no t a v a i l a b l e on the e f f e c t of s u r f a c e c r u s t i n g on 
growth and y i e l d of wheat r a i s e d i n a l k a l i s o i l s . A s tudy 
was conducted t o e v a l u a t e the e f f e c t of breaking the hard 
su r face c r u s t formed due to i r r i g a t i o n on growth and 
y i e l d of bread wheat . 
RICE-PHEN^FHOSPHORQDIAMIDATE. 
126, Rao, D.L.N.; Ghai, ^.K. E f f ec t of phenylophosphorodiamidate 
on Urea h y d r o l y s i s , ammonia v o l a t i l i z a t i o n and r i c e growth 
i n an a l k a l i s o i l . P I . S o i l . 1986, 9 4 ( 3 ) , 313-320. 
In order t o improve n i t r o g e n recovery by r i c e , t h e 
e f f e c t of a u r e a s e i n h i b i t o r phenylphosphoriaroidate (FED) 
on the e f f i c i e n c y of f e r t i l i z e r u rea was s t u d i e d in 
l a b o r a t o r y and green house . 
I l l 
GYPSUM-EDTA, E f f e c t o f . 
127. Gupta, G.N.; Deb, D.L. E f f e c t o f EDTA and gypsum on s e l f 
d i f f u s i o n c o e f f i c i e n t of Zinc i n a l k a l i s o i l . J . N u c l . 
A q r i c . B i o l . 1981, 1 0 ( 3 ) , 9 2 - 9 5 . 
Gypsum a p p l i c a t i o n a t the r a t e o f h a l f gypsum 
requirwnent (GR) i n c r e a s e d the apparent s e l f d i f f u s i o n 
c o e f f i c i e n t of Zinc (DaZn) and d e c r e a s e d the c a p a c i t y 
f a c t o r ( B ) of s o i l . Ihe h igher r a t e d e p r e s s e d the r a t e 
o f Zn d i f f u s i o n and i n c r e a s e d the B v a l u e . A p p l i c a t i o n o f 
EDTa a t t h e r a t e o f 0 . 7 7 eg" o f s o i l produced 1600 
and 24 f o l d i n c r e a s e i n DaZn and DpZn v a l u e s , r e s p e c t i v e l y 
and 100 t imes drop i n B v a l u e . A d d i t i o n of 5 ppm Zn to 
the s o i l s i g n i f i c a n t l y i n c r e a s e d t h e DaZn and DpZn v a l u e s . 
LEVEL -GYPSUM-EXCHANGEABLE SODIUM. 
128. Ashok Kumar. Re la t ive performance of Egyptian and persian 
c lovers at d i f f eren t l e v e l s of gypsum appl icat ion in a 
barren a l k a l i s o i l s . Indian J . Agric. S c i . March 1987, 
57(3) , 157-62. 
A 3 years f i e l d study conducted on a l k a l i s o i l s 
showed tiiat Egytian clover gave extremely poor green 
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green fodder yield of 10,9 tonnes/ha in the f i r s t year 
and i t showed 25 and 5056 yie ld reduct ions a t an exchangeable 
sodium percentage (ESP) of 32 §nd 41, respec t ive ly , while 
Persian clover a t 37 and 53, r e spec t ive ly . In the thi rd 
year, Egyptian clover produced s ign i f i can t ly higher dry 
matter of 15.97 tonnes/ha with 15 tonnes gypsui^/ha, and 
Persian clover gave 11.77 tonnes 1/ha with 10 tonnes 
gypsunv/ha, Persian clover performed be t te r than Egyptian 
clover in a lka l i s o i l s . An increase in the gypsum level 
r e su l t ed in the decrease of PH, EC and ESP of the s o i l . 
Persian clover improved the s o i l p roper t ies in a more 
ef fec t ive way than Egyptian clover in the f i r s t year, 
MANA3EMENT. 
129. Dargan, K . s . ; Abrol, I . P . P r a c t i c e s for growing wheat i n 
a l k a l i s o i l s , Ind ian F tnq . 1975, 24(12) , 17-18. 
By following proper management p rac t i ces i t i s 
poss ib le to obtain good wheat yie lds in a l k a l i s o i l s . 
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WA1ER.RAIN. 
13a. Orewal, S . S . ; Abrol, I . P . ; Singh, O.P. Rainwater 
management for e s t a b l i s h i n g a g r o f o r e s t r y on a l k a l i s o i l s , 
Ind ian J . Agr i c . S c i . January 1987, 57(1) , 30-37. 
When 3 t r e e s p e c i e s , v i z . Eucalyptus t e r e t i c o r n i s 
Siaith, Acacia n i i o t i c a ( l i n n . ) *t;illd, ex Del , Subsp. 
i n d i c a (Bentii*) Brenan and p a r k i n s o n i a a c u l e a t a Linn, 
were p l a n t e d on n a t u r a l f l a t sxirface (wi thout p r o v i s i o n 
of r a inwa te r conse rva t ion ) of N a t r u s t a l f s s o i l of Karnal , 
169, 401 and 337 mm of r a inwate r and 114.7, 23,9 and 8,6 
tonnes /ha of s o i l were l o s t with 295, 585 and 512 mm of 
the monsoon r a i n f a l l i n t h e f i r s t , second and t h i r d year , 
t he r i d g e t rench system (with p r o v i s i o n of r a inwa te r 
conse rva t ion) p l a n t e d with the 3 t r e e s p e c i e s conserved 
the e n t i r e r a i n f a l l and no s o i l l o s s occured, Ihe Karnal 
g r a s s grown in t h e i n t e r row spaces of t r e e s he lped in 
main ta in ing the shape and s t o r age c a p a c i t y of t r a n c h e s 
by p rov id ing s t a b i l i t y to s i d e s l o p e s . 
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MICRONUTRIENTS-LEACHING-RICE . 
131 . Singh, M.V.; Abrol/ I«P . Transformation and movement o£ 
Zinc i n an a l k a l i s o i l and t h e i r i n f l u e n c e on the y i e l d 
and uptake of z inc by r i c e and wheat c r o p s . PJ.. S o i l . 
94 (3 ) , 445-449. 
In t h e summer of 1980, a f i e l d experiment was 
s t a r t e d t o e v a l u a t e t h e d i r e c t and r e s i d u a l e f f e c t of 
app l i ed Zinc (as Zinc Sulphate) on t h e y i e l d and chemical 
composi t ion of r i c e and wheat grown as c rops in sequence, 
on an a l k a l i s o i l . Ihe t r ea tmen t s comprised s i x r a t e s of 
Zinc (, 2 .25, 4 . 5 , 9 . 0 , 18.0 and 27.0 kg ha"^ app l i ed 
e i t h e r only once to t h e f i r s t c rop , or r e p e a t e d to each 
s u c c e s s i v e c rops i n a s p l i t p l o t des ign with 4 r e p l i c a t i o n s . 
Gypsum a t 141 ha*" app l i ed e i t h e r uniformly t o a l l p l o t s . 
The r e s u l t s , show t h a t with r e s p e c t to i n c r e a s e of y i e l d 
and a v a i l a b l e Zinc c o n t e n t of s o i l , an a p p l i c a t i o n of 
2.25 kg h a " zinc f r equen t l y to each crop was b e t t e r 
than a s i n g l e h igh d o s e . 
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PLANTATION, TREES. 
132. Mehta, K.K. Grow t r e e s on waste a l k a l i s o i l s . Ind ian Finq. 
J u l y 1989, 39(4) , 25-28. 
Technology i s now a v a i l a b l e for farmers who wish to 
grow t r e e s on t h e i r a l k a l i was t e l ands . I h i s t e n - s t e p 
technology was t e s t e d on a farmers f i e l d i n a v i l l a g e 
i n K a r n a l . Five yea r s a f t e r the p l a n t i n g of ttie s p l i n g s , 
t he farmer has now t r e e s va lued a t Rs . one lakh f i v e 
thousand per h e c t a r e . 
PRODUCTION-CROPS-FODDER-SHAPTAL . 
133. Ashok Kumar; L a l i t a ^^atra. Grow f i r s t s h a f t a l then Berseem 
i n a l k a l i s o i l s . Ind ian F±ttq. August 1988, 38(5) , 27. 
S t u d i e s t h a t s h a f t a l i s r e l a t i v e l y a more t o l e r a n t 
fodder crop to s o i l a l k a l i n i t y / s o d i c i t y than berseem. 
Shaf t a l should be grown i n s t e a d of berseem i n the i n i t i a l 
two yea r s for r ec lamat ion of a l k a l i s o i l s . Berseem g i v e s 
much lower y i e l d than s h a f t a l i n the f i r s t t%<oyears. 
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EXPERIMENTS. 
134, Ashok Kumar; Absol I . P . ; Dargan, K .S . S h a f t a l - A promising 
fodder for a l k a l i s o i l s . Ind ian F tnq . J u l y 1981, 31(4) , 
18-19. 
R e s u l t s of a f i e l d experiment i n a h i g h l y a l k a l i 
s o i l s (Hi 10.5) have shovmtiiat s h a f t a l can be grown as a 
f i r s t c rop with t h e a p p l i c a t i o n of recommended dose of 
dypsum and good forage y i e l d o b t a i n e d . 
TOXICITY-BORON. 
135. Gupta, I . e . Equilibrium adsorption of boron as affected 
by texture , s a l i n i t y and a l k a l i n i t y of s o i l . Ann.Arid Zone. 
1980, 19(3), 243-248. 
Boron which i s needed by p lan t s in small quanti ty 
becomes toxic with increasing concentration to many p l an t 
spec ies . High boron concentration i s found in ar id s o i l s 
which becomes more so with i r r i g a t i o n water containing 
boron. In the coarser grained so i l , the combined tox i c i t y 
was more than in f ine grained s o i l . Ihe paper i nves t iga t e s 
the absorption equilibrium of boron as influenced by so i l 
texture , presence of soluble s a l t s and exchangeable 
ca t ions . 
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COMPOSITION, CHEMICAL-PALI BLOCK, RAJASIHAN 
136, Dhir, R .P . ; Singh, N.; Siarraa, B.K, Nature and incidence 
of s o i l s a l i n i t y in Pali Block, Western Rajasthan. Ann. Arid 
Zone. 1979, 18(1 & 2) , 27-34. 
Naturally s a l t a f fec ted lands in Pal i Block located 
in the south-eastern t rac t of v«estern Rajasthan. The area 
occupied by such lands forms 25% of the t o t a l geographic 
area of the block. The s a l i n i t y i s genera l ly high to very 
high and ranges from e x c l u s i v e l y sodium chlor ide type to 
sodium. Calcium chlor ide-su lphate type . Dis tr ibut ion of 
s a l t a f fected land appears to be r e l a t e d to the down slope 
nattire of the s i t e s and poor surface drainage. Source of 
s a l t s in a l l l ike l ihood i s the weathering crus t within 
the area i t s e l f . 
CROPS-STRAINS-TOLERANCE, Ef fec t of . 
137. Kumar, D.; Daulay, H.S . ; Sharma, P.C. Tolerance of Caster 
to s o i l s a l i n i t y . Ann. Arid Zone. Sep-Dec 1989, 28 (3 4 4 ) , 
249-255. 
Screening of 16 s t r a i n s of cas ter for s a l t to lerance 
in micro p l o t s , f i l l e d with natura l ly s a l i n i z e d s o i l s of 
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d i f f e r e n t s a l i n i t y l e v e l s , r evea l ed s i g n i f i c a n t adverse 
e f f e c t s of i n c r e a s i n g s a l i n i t y on..„seedling emerence, 
p l a n t h e i g h t , c l u s t e r l eng th , s te rag i r th , 100 seed weight 
and seed y i e l d . Emergence and seed y i e l d were the most 
s e r i o u s l y a f fec ted t r a i t s , e x h i b i t i n g a r e d u c t i o n of 85.0 
and 90,0% a t the s a l i n i t y of 16.0 and 12.5 ds/ra a t crop 
sowing and a t m a t u r i t y , r e s p e c t i v e l y , over the c o n t r o l . 
S t r a i n s V19 and 1379 and the hybr id GCH4 had l e s s e r e x t e n t 
of dec rease in y i e l d , and had higher v a l u e s of Mean 
s u s c e p t i b i l i t y index (MSI). These s t r a i n s were, t h e r e f o r e , 
b e t t e r t o l e r a n t than the r e s t . To le ran t s t r a i n s were, i n 
g e n e r a l , marked with more c o n t e n t s of Na and CI i n leaf 
t i s s u e and had l e s s e r r e d u c t i o n of n i t r a t e r e d u c t a s e a t 
ECc 16.0 ds/m corresponding ECe 12.0 ds/m a t m a t u r i t y 
of the c r o p . 
ESTIMATES. 
138. Sen, H . s . ; Bandyopadhyay, B.K. Es t imat ion of s a l i n i t y a t 
vary ing s o i l mo i s tu r e . J . Ind ian Soc. Soil S c i . March 1989, 
37 (1 ) , 15-21 . 
Attempts were made t o e s t i m a t e s a l i n i t y (ECw) a t 
d i f f e r e n t s o i l mo i s tu re l eve l (0 in) from the c o n v e n t i o n a l l y 
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determined salinity (ECi) value of soil water extracts 
at various dilutions (Qi). Empirical relationship has been 
developed between BCw as measured with soil salinity sensors 
and ECi. 
GRASS, HALOPHYTIC-MINERAL IONS. 
139, J o s h i , A . J , ; Bhoite, A.S. F l u c t u a t i o n s of minera l i o n s i n 
s a l i n e s o i l s and h a l o p h y t i c g r a s s ae lu ropus lagopoides L. 
Ann. Arid Zone. 1988, 27(3 & 4 ) , 191-196. 
Seasonal v a r i a t i o n s i n minera l ion c o n t e n t of s a l i n e 
h a b i t a l and l eaves , stems and r o o t s of na lophy t i c g r a s s , 
Aeluropus lagopoides , growing on western c o a s t of I n d i a 
were s t u d i e d . The s a l i n i t y (EC 1;2) of s o i l s v a r i e d between 
10,5 to 34.2 dS ra~ and i t reached to maximum dur ing dry 
p e r i o d . The Na and C L " i o n s were the p r i n c i p l e c o n s t i t u e n t s 
of s o i l s a l i n i t y and p l a n t t i s s u e s bu t the C L " c o n t e n t 
+ 2+ 
was more than Na in both the c a s e s . Mg exceeded the 
2+ + 
amounts of CA , and K occured i n low c o n c e n t r a t i o n s i n 
s o i l s and p l a n t s . 
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GROWIH-DEFORMATION-DHAINCHA-ROOTS, 
140.Girdhar , I .K , Effec t of roo t -Zone s a l i n i t y on the performance 
of dhaincha . Ind ian J . A q r i c . S c i . October 1987, 57(10) , 
723-5 . 
Germination pe rcen tage of dhaincha i n the p o t s 
decreased with an i n c r e a s e i n s o i l s a l i n i t y , bu t the 
dec rease was n o n - s i g n i f i c a n t up to an ECe of 8 mirihos/cm 
and s i g n i f i c a n t a t 11 and 13 rarrihos/cm. Reduction in the 
green mat te r y i e l d s of the crop upto ECe of 8 imdios/cm was 
l e s s than 50%, whereas t h a t a t ECe of 13-21 mmhos/cm was 
50-90%, Ihe Na accumulation in the p l a n t i n c r e a s e d with an 
i n c r e a s e i n the r o o t - z o n e s a l i n i t y . Ni t rogen c o n t e n t in the 
p l a n t was low a t h igher s o i l s a l i n i t y l e v e l s and poor 
nodu la t i on was observed a t t h e same s a l i n i t y 
PLANT-HiOTOSYN THESIS . 
Wl .Pandey, U.K.; Saxena, H.K. E f f ec t s of s o i l s a l i n i t y on 
c h l o r o p h y l l , p h o t o s y n t h e s i s , r e s p i r a t i o n and i o n i c 
conpos i t i on a t v a r i o u s growth s t a g e s i n paddy. Ind ian J . 
Aqr ic . Chem. 1987, 20(2) , 154-156. 
S o i l s a l i n i z a t i o n t o EC va lue of 10 irenhas/cm reduced 
121 
chlorophyll content, as also photo synthetic rate in a l l 
the ten var ie t i es of r ice , andtheir correlations with 
yield suggest that tolerant var ie t i e s appear to be able 
to r e s i s t these adverse effect of sa l in i ty to a greater 
extent extent than the non^tolerant ones. Rate of 
respirations was increased xinder sa l in i ty and the increase 
was re lat ive ly more in the tolerant var ie t i es SR 26a, 
IR-8 and Geh) than in non-tolerant ones. The content of 
Na was increased under sa l in i ty while that of K was 
decreased. N content was higher in plants grown in 
salinized so i l than in these growing in normal s o i l . 
Closely followed by Geh. 
SANDYLO AM^ MAXI PAK. 
142. Abdul-Halim, R.K.; Sal ih , H.M.; Ahmed, A.A.; Abdul-
Rahem, A.M. Growth and development of maxipak wheat 
as affected by so i l sa l in i ty and moisture l e v e l s . 
PI. Soi l . December 1988, 112(2), 255-259. 
Ihe ef fect of s o i l sa l in i ty and s o i l moisture on 
the growth and yield of maxipak wheat (Triticum aestivum 
aestivum L) was studied in a lath-^ouse experiment in 
which, chloride-sulphate sa l t mixtxires were used to 
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a r t i f i c i a l l y s a l i n i z e a sandy loam s o i l . Five s o i l s a l i n i t y 
l e v e l s of BCe's equal to 1,7 ( con t ro l ) 4 . 2 , 5 .8 , 8 . 1 , 9.4 
and 11.0 dSm" were prepared and used a t 3 l e v e l s of 
a v a i l a b l e s o i l mois tu re d e p l e t i o n , namely, 25, 50 and 75% 
as determined by weigh t . Bol^ growth (vege ta t ive ) and y i e l d 
components were s t ud i ed throughout the growing season . 
R e s u l t s showed t h a t i n c r e a s i n g the s o i l s a l i n i t y from 
1.7 to 11.0 dSoT , and decreas ing the a v a i l a b l e s o i l water 
from 75 t o 25% r e s u l t e d in independent and s i g n i f i c a n t 
d e c r e a s e s in mazipak wheat growth and yie^d components 
a t d i f f e r e n t s t a g e s of p l a n t development. Root growth 
showed more s e n s i t i v i t y to both a v a i l a b l e s o i l water and 
s o i l s a l i n i t y l eve l than o ther con^x>nents. At s o i l s a l i n i t y 
l e v e l s of more than 8.0 dSm" , a v a i l a b l e s o i l water 
became a l i m i t i n g f ac to r on wheat growth and the maintenance 
of 75% of a v a i l a b l e s o i l water dur ing t h e growth p e r i o d 
i s recommended to ob t a in s a t i s f a c t o r y g r a i n y i e l d . 
SEEDLINGS. 
143. Hue, N.V,; Mccall , W.W. So i l s a l i n i t y and the growth of 
raacadamia s e e d l i n g s . J . P l a n t Nu t r . 1989, 12(4) , 449-464. 
Severa l s a l t l e v e l s were imposed on a s i l i c a sand 
and a s 4 i l to determine the t o l e r a n c e of macadamia 
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seedlings to salinity. Visual symptoms plant height 
increases and plant nutrient composition were used to 
measure plant response. Five soils witl'i different 
mineralogical and chemical properties were subjected to 
salinization then desalinization to study changes in 
soil and plant chemical composition. Results suggest 
that macadamia seedlings are moderately sensitive to 
soil salinity. 
IMBALANCE. 
144, Bandayopadhyay, B.K.; Bandyopadhyay, A.K. Eff of s a l i n i t y 
on mineralizat ion and inmobilization of nitrogen in a 
coas ta l sa l ine s o i l of West Bengal. Indian Aqric. 1983, 
27(1), 41-50. 
Ihe mineral izat ion and immobilization i f nitrogen 
in s o i l i s influenced by s o i l s a l i n i t y . Incubation study 
under pot cult t ire condition for 7 weeks with a coas ta l 
sa l ine so i l of West Bengal revealed tha t the r a t e of 
both the mineral izat ion and immibilization of nitrogen in 
s o i l was considerably reduced by s o i l s a l i n i t y (ECe) of 
10 mm hos/cm a t 25*C and above. At the end of 7 weeks 
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about 11.0 to 12.6% of t o t a l (nitrogen in FYM was 
mineral ised. Ihe r a t e of mineral izat ion also increased 
with period of incubation within the 7 weeks' per iod. 
LEVEL. Effect of. 
145. Murthy, A.S.P. ; Venkata Ramu, M.N.; Yadav, J . S . P . Effect 
of sa l ine water i r r i g a t i o n on sodium and potassium uptake 
in UP-301 wheat (Triticum aestivum L) . Ann. Arid Zone. 
1979, 18(1 & 2), 62-67. 
Tne r e s u l t s of the effect of varying s a l i n i t y Iwvels 
of i r r i g a t i o n water on the y ie ld and mineral content of 
UP-301 wheat (Triticum aestivum L) under f i e l d condit ions 
are reported. Mineral ana lys is of the leaf t i s sue re f lec ted 
the ef fect of tiie sa l ine water. Grain yield of vAieat 
decreased progressively with an increase in N and/or 
decrease in K concentration in the leaf . i»odium'level 
of 23.49 meq/lOOg in the leaf ex t rac t reduced the grain 
yield by about 61 per cent of the control while a 50 
percent decrease in gra in yield was associated with 19.2 
meq/lOOg of Na and K/Na r a t i o of 5 in the leaf. The data 
suggested tha t the K/Na and K/Ca r a t i o are pos i t ive ly 
r e l a t ed to s a l t tolerance of U.P-301 wheat. 
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MEASUREMENTS. 
146 .3 ingh, S .P . ; Singh, G.; Pal, B. Theoretical bas i s for s o i l 
s a l i n i t y measurements by four e l ec trode probes. J . Aqric. 
S c i e n t . Res. 1978, 20(1) , 86-95. 
Proximity e f f e c t s in foior e lec trode probe measurements 
have been inves t iga ted by p l o t t i n g e l e c t r i c l i n e s of forces 
and the appl icat ion to S o i l EC measxirements in laboratory 
and f i e l d has been suggested on that b a s i s . Two methods to 
convert s o i l EC to s a l i n i t y , one using ECe conversion 
fac tors and the other using equivalent depth of ECe with 
the ir inter r e l a t i o n s h i p . Ttxe e f f e c t s of important f a c t o r s 
contro l l ing s o i l EC have been i n v e s t i g a t e d and a standard 
probe i s defined thereby. 
147. Singh, S .P . ; Pal, B,; Singh, G. S o i l s a l i n i t y determination 
by four probes. Balwant Vidvapeeth J . Aqric. S c i e n t . Res. 
1976, 18(2) , 124-127, 
The small in t ere l ec t rode spacing four probe in 
wenner configuration has been used to determine the s a l i n i t y 
contributed to s o i l by d i f f e r e n t s a l t s . The e f f e c t of moisture 
percentage on EC measurements has been i n v e s t i g a t e d . Ihe 
var ia t ion of Ece reduction factor and equivalent depth of ECe 
have been studied for common s a l t s present in the s o i l . 
12b 
MICRONUTOIENT-Effect on -RICE. 
148. Singh, K.D.N.; Khan, B.M.; Prasad, C.R. Effect of d i f fe ren t 
types of so i l s a l i n i t y , ni trogen and phosphorus on amino 
acid content of r i c e g ra in . J . I n s tn . Chem. Ind ia . 1982, 
54(3), 104-106. 
Effect of d i f fe ren t types of s o i l s a l i n i t y , ni trogen 
and phosphorous alone and in combination of both have 
_2 indicated tha t amino acid content decreased due to So, 
-2 - 1 
HCOg except CL ions, incomparison to normal s o i l i . e . 
con t ro l . Phosphate decreased the amine acids content 
— 1 —2 
Whereas nitrogen increased both in CI and So^ types of 
so i l s a l i n i t y . Ttie combination of ni trogen and phosphorous 
Increased the amino acids content in CI type s a l i n i t y 
whereas decreased in So^ type. 
PLANTS-Effect on-FRUITS. 
149. P a t i l , V.K. Soil s a l i n i t y e f fec ts in f r u i t p l a n t s . Agric. 
Rev. 1983, 4(2) , 78-90. 
The works on s a l i n i t y tolerance in f r u i t s are 
reviewed. Besides date palm, other f r u i t p l an t s namely 
Chiku, fig and Jamun also showed good amount of s a l i n i t y 
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t o l e r a n c e . F r u i t s have been c a t e g o r i s e d as s e n s i t i v e , 
medium t o l e r a n t and t o l e r a n t to s o i l s a l i n i t y . Within a 
g iven s p e c i e s of f r u i t p l a n t , q u i t e l a r g e t o l e r a n c e to 
s o i l s a l i n i t y has been r e c o r d e d . The growth of the p l a n t 
was adver se ly a f f e c t e d when the s o i l s a l i n i t y exceeded 
the c r i t i c a l l i m i t . S o i l s a l i n i t y i n d i c e s of some f r u i t -
c rops a r e r e p o r t e d . High s o i l s a l i n i t y adve r se ly 
a f f ec t ed the q u a l i t y of c i t r o u s f r u i t , 
ROOTS-CITRUS-GROWm, 
150. Jodka, N.K,; Singh, J , P . E f f e c t of s o i l s a l i n i t y on the 
growth of c i t r u s r o o t s t o c k s , Ind ian J . Aqr i c , S c i . 1979, 
49(11) , 858-861. 
In a p o t - c u l t u r e s tudy, t he h e i g h t , shoot , length 
number of branches , number of l e a v e s , stem diameter and 
dry weights of tops and r o o t s of p l a n t s grown from 
n u c e l l a r s e e d l i n g s of c i t r u s were found to be i n h i b i t e d 
markedly with an i n c r e a s e i n the s a l t c o n c e n t r a t i o n s 
i n t h e ©oi l . ' J a t t i K h a t t i " and 'Bhadr i lemon' had 
more in ju red l eaves and shoo t s fol lowed by ' T r o y e r ' , 
•Karna K h a t t a ' , 'Rangpur Lime' and ' C l e o p a t r a ' . P l a n t s 
of a l l the r o o t s t o c k s except 'Rangpur Lime' d i ed a t 
us 
9.9 mmhos/cm. 'BHadri Lemon* plants died a t a l l the 
concentration above 2.3 ininhos/cin. Some of the 'Cleopatra ' 
and 'Kama Khatta ' p l an t s died a t 7.3 ramhos/cm. 'Rangpur 
Lime' and 'Cleopatra ' to le ra ted s a l i n i t y be t t e r than 
the other roo t s tocks . 'Hiadri Lemon' and ' J a t t i Kha t t l ' 
were the most suscep t ib le . 
SEEDLINGS-CULTIVARS. 
151. Jhamb, R.B.; Bhandari, D.C; Sen, DJU, Potentiality of seven 
cultivars of Pennisetum typhoides (Burm. f. Stapf) HubDard 
to withstand soil salinity. Ann..Arid Zone. 1984, 23(4), 
353-358. 
Soil salinity of the level of 11.3 mmhos/cm (in 
terms of electrical conductance) adversely affected the 
seed germination, fresh and dry matter produced per 
unit by 3 days old seedlings of all the cultivars of 
Pennisetum tyfhoides, unlike the dry matter production 
of fresh weight, basis, which increased considerably 
over other soil salinity levels having EC lesser than 
11.3 mmhos/cm. On the basis of seed germination potential 
and dry matter production cultivar BJ 104 was found to 
be the most salt tolerant. 
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SODICITY-CHEMICAL COMPOSITION. 
15.2, Singh, N . ; Sharma, B.K,; D h i r , R . P , S o i l and ground-water 
s a l i n i t y - s o d i c i t y problem i n c h a l l a k e r a Taluks of Chi t radurg 
d i s t r i c t s , Kamataka. Ann. Arid Zone. Sep-Dec 1989, 28(3Sc4), 
235-243. 
Study on s a l i n i t y s o d i c i t y problems in s o i l and 
ground-water of a serai-and t r a c t i n the c o n t r o l p e n i n s u l a r 
I n d i a h a s been r e p o r t e d . S o i l s with n a t u r a l s a l i n i t y a r e 
l o c a t e d along the younger a l l u v i a l p l a n s . Their d i s t r i b u t i o n 
toge the r with d a t a on the m i n e r a l i s a t i o n of sur face wate rs 
and the weather ing c r u s t s t r o n g l y sugges t t h a t seepage 
and run off water c o n c e n t r a t i o n are the p r o c e s s e s r e s p o n s i b l e 
for the s a l t accumulat ion, Anthropogeni s a l i n i t y - s o d i c i t y 
of s o i l i s a s s o c i a t e d with tank i r r i g a t i o n inadequa te 
d ra inage and use of poor q u a l i t y g round-wa te r s . Iliough 
a b s o l u t e c o n c e n t r a t i o n of s a l t v a r i e s g r e a t l y , t he 
s a l i n i t y i s i n v a r i a b l y sodium c h l o r i d e - b i c a r b o n a t e t y p e . 
About 34 and 26 per cen t samples of the ground water 
have r e s i d u a l sodium ca rbona te v a l u e s between 2.5 to 5.0 
and over 5 cm e q / 1 , r e s p e c t i v e l y . 
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cSroughty dune sands the crop i s gro n more i n mix ture 
with noth bean. On medium t e x t u r e d s o i l s , b e s i d e s p e a r l 
m i l l e t . Sorghum and Sesaraum become i n c r e a s i n g l y p rominen t . 
On the heavy t e x t u r e d s i t t y Clay loam s o i l s , l a rge a rea 
i s l e f t fa l low on which v*ieat and b a r l e y a r e grown i n r a b i 
on conserved m o i s t u r e . On l i g h t t e x t u r e d s o i l s with ha rd 
pan, c l u s t e r bean i s more p o p u l a r . The s a l i n e - a l k a l i l ands 
a re l a r g e l y p u t t o wheat forming with u s e of s a l i n e 
ground w a t e r s . The r e s u l t s thus show the d e s p i t e c l i m a t i c 
r e s t r a i n t s , the s o i l c o n d i t i o n s have app rec i ab ly a f f e c t e d 
t h e cho ice and performance of c r o p s . 
ALLUVIAL-PH-PHOSKiATE. 
155« BOEOh, D.K.; Nath, A.K. E f f e c t of PH and mois tu re regime 
on the t r ans fo rmat ion of n a t i v e and a p p l i e d f ixed phosphate 
in a l l u v i a l s o i l . J . Res . Assam A o r i c . Univ. 1980, 1 (2 ) , 
148-152. 
Ihe re were decreased in Al-P and Fe-P i n c r e a s e s in 
Ca-p and occluded F e . Al-P with the r i s e of PH both in 
app l i ed f ixed and n a t i v e f i s e d phospha te . Higher v a l u e s 
of Al-P, Fe-P and occluded, Fe, Al-P were observed under 
water longed c o n d i t i o n s as compared to f i e l d c a p a c i t y whereas 
Ca-P was found to decrease under water logged c o n d i t i o n s . 
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SUGAR LEVELS. 
153. Her r i ck , Graham, T. R e l a t i o n s h i p s between s o i l s a l i n i t y , 
gap sugar c o n c e n t r a t i o n , and h e a l t h of d e c l i n i n g road s i d e 
sugar maples . Ohio J . S c i . 1988, 8 8 ( 5 ) , 192-194. 
A s tudy of 50 sugar maples showed t h a t a t r e e ' s 
s ^ - s u g a r c o n c e n t r a t i o n tended t o i n c r e a s e with dec reas ing 
t r e e heal tJ i and i n c r e a s i n g s o i l s a l t c o n c e n t r a t i o n s . 
R e l a t i v e t r e e h e a l t h was determined by growth r i n g 
a n a l y s i s . S a l t c o n c e n t r a t i o n i h s o i l was determined by 
measuring s o i l e x t r a c t c o n d u c t i v i t y . E x t r a c t c o n d u c t i v i t y 
c o r r e l a t e d p o s i t i v e l y with the c o n c e n t r a t i o n of road 
de ic ing s a l t s i n the snow in w i n t e r . 
TAXONOMY-CROPPING PATTERN-JODHPUR. 
1 5 4 . Kolarkar, A.S.; I^ir, R.P. Observations on cropping pattern 
and crop performance in various soil taxonoroic units in 
Jodhpur dis t r ic t . Ann. Arid Zone. 1981, 20(1), 1-5. 
Observations on pattern and yield of crops in 
relation to soils in a 300-400 nwi rainfall zone shows 
that as a mono crop, pearl millet is dominant and does 
well on light to medium textured soils. On largely 
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HLACK-GHLTIVATION-RICE , 
15S. Urkurkar, J . S . ; S a s t r i , A . S . R . A . S , ; P a t e l , S ,R . ; Chandrawanshi, 
B.R. R a i n f a l l c i s t e r n system \inder r a i n f e d c u l t i v a t i o n o f 
r i c e i n p o o r l y dra ined black s o i l s of v e r t i c a l group i n 
Chhat isgarh r e g i o n . Ann. A r i d Zone. 1983, 2 2 ( 3 ) , 2 0 3 - 2 0 8 . 
The r a i n f a l l c i s t e r n system i s a s e r i e s of r a i s e d 
and sunken bed s y s t e m . In r a i s e d bed saybean and i n sunken 
bed r i c e v#ere sown.The r a i n f a l l from r a i s e d bed i s c o l l e c t e d 
as induced run o f f i n thesunken b e d . Ihe e c o n o m e t r i c s of 
the r a i n f a l l c i s t e r n system h a s a l s o been a n a l y s e d . 
CALCAREOUS-FERTILIZATION-PHOSHiATE EQUILIBRIUM. 
157% Sarkar, S.K.y Basu, S . N , ; Guha, D. Phasphate e q u i l i b r i a 
i n p h o s p h a t i c f e r t i l i z e r a p p l i e d submerged n e u t r a l and 
c a l e a t e o u s s o i l s o f B ihar . J . Indian S o c . S o i l S c i . 1986, 
3 4 ( 2 ) , 2 4 0 - 2 4 4 . 
Two s o i l samples were t r e a t e d with p h o s p h a t i c 
f e r t i l i z e r s and were i n c u b a t e d f o r d i f f e r e n t p e r i o d s a t 
ambient t e n p e r a t u r e under water logged c o n d i t i o n s . Calcium 
phosphate and ca l c ium hydroxide p o t e n t i a l s and PKsp o f 
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decalcluro phosphate d i h y d r a t e and Octacalciurn phosphate 
were c a l c u l a t e d from e s t ima ted a n a l y t i c a l d a t a . From these 
s t u d i e s the f i n a l p roduc t s of ttie p robab le r e a c t i o n of 
f e r t i l i z e r and s o i l s system was deduced. 
CHLORIDE-PLANT TRANSPIRATION-SODIUM 22. 
158, Joneva, 2Jienya Z . ; A l e k s a n d ' r . Pe t rov -Sp l r i donov . Ttie 
K i n e t i c s of sodlum-22 uptake depending on the p l a n t ' s 
r e s i s t a n c e to c h l o r i d e s a l i n i t y . F i z i o l . R a s t . ( S o f i a ) . 
1988, 14(3) , 54 -59 . 
The r a t e of 22Na uptake in young wheat, tomato 
and maize p l a n t s in case of c h l o r i d e s a l i n i t y of the 
n u t r i e n t medium was s t u d i e d . I t was found t h a t t he p l a n t ' s 
r o o t system i s of importance for the accumulation and 
r e d i s t r i b u t i o n of sodium in t h e i r organs and for t h e i r 
adap ta t ion to the s a l i n i t y of the medium. Cont rary to 
t h a t of maize and tomatos, the r o o t system of maize i s a 
b a r r i e r d i f f i c u l t to be surmountedby sodium ions in the 
n u t r i e n t medium. "Rie s i g n i f i c a n c e of t h e r o o t ' s b a r r i e r 
func t ion for the adap ta t ion of the p l a n t s to s o i l s a l i n i t y 
should be accounted for i s s e l e c t i o n and breed ing of s p e c i e s 
and c u l t i v a r s witn enhanced s a l t r e s i s t a n c e . 
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SC lENCE .MOR FHOLOG Y-CIASSIFIC ATION-GU JRAT. 
359. P a t h a k , S , R . ; P a t e l , N.K.; P a t e l , C.L. S o i l marphology-
c l a s s l f l c a t l o n s Marphology phys iocoche in ica l p r o p e r t i e s 
and c l a s s i f i c a t i o n o f s a l i n e - s o d i c s o i l s o f Mahi canal 
ccMtimand area of G u j a r a t . Ann. Arid Zone. 1982, 2 1 ( 3 ) , 
1 6 3 - 1 7 0 . 
S o i l p r o f i l e s , r e p r e s e n t a t i v e of t h r e e d i s t i n c t 
areas , v i z . Thasra, Matar and C o a s t a l , of s a l t a f f e c t e d area 
d i s c u s s e d for t h e i r mospho log ica l and p h y s i o c h e m i c a l 
p r o p e r t i e s . E l e c t r i c a l c o n d u c t i v i t y o f s a t u r a t i o n e x t r a c t 
ranged from 0 . 9 t o 8 1 , 6 nmhos/cm a t 25*0 and ESP v a r i e d 
from 5 . 0 t o 7 8 . 3 i n the e n t i r e . The d i a g n o s t i c ep ipedon 
i s r e c o g n i s e d as o c h r i c and subsur face h o r i z o n s a s n a t r i c . 
The s o i l of the corranand area a r e c l a s s i f i e d as A l f i s o l . 
TYie s o i l of ahasra and c o a s t a l a r e a s are p l a c e d under 
suborder Udalf v*iereas t h o s e of Matar be long to Aqualf . 
Ihe g r e a t group names of s o i l o f d i f f e r e n t area are 
a s s o c i a t e d with N a t r i c h o r i z o n . With r e s p e c t t o subgroup, 
the s o i l s df t h a s r a and c o a s t a l are c o n s i d e r e d a s Aquic . 
Natoad&lf Whereas t h o s e o f Matar be long to Typic 
N a t r a q u a l f . Ihe t h r e e d i s t i n c t f a m i l i e s , v i z . Sandy or 
Sandy c l a y c a l c a r e o u s hyperthermic , f i n e c a l c a r e o u s 
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hyper thermic and loamy c a l c a r e o u s hyperthermic are 
named for the areas of Thasra, Matar and c o a s t a l 
r e s p e c t i v e l y . 
COMPOSITION-ANALYSIS-ELECTRICAL. 
160 . P a l i w a l , K.V.; Khodier , M.M. P r e d i c t i o n of s a l i n i t y in the 
s o i l s o f c e n t r a l I raq from e l e c t r i c a l c o n d u c t i v i t y a t 
d i f f e r e n t s o i l water r a t i o s . Ann. Arid Zone. 1986, 2 5 ( 3 ) , 
2 3 7 - 2 3 8 . 
An e f f e c t i v e method o f de termin ing s a l i n i t y through 
r e g r e s s i o n e q u a t i o n u s i n g d i f f e r e n t s o i l water r a t i o s and 
EC^-df raetiiod i s d e s c r i b e d for f i n e t e x t u r e d s o i l s of 
I r a q . 
DESERTS-MICRONUTRIENT-HARYANA. 
161. Singh, Kuldeep; Banerjee, N.K. Avai lable micronutrient 
s ta tus of some desert s o i l s of Harvana.Ann.Arid Zone. 
1984, 23(1) , 21-24. 
122 surface s o i l sanples belonging to desert s o i l s 
of Haryana were analysed for avai lable micronutrient ca t ions 
and other s o i l p r o p e r t i e s . Ihe s o i l s were a lka l ine in 
136 
react ion and low in organic carbon content . Average values 
for avai lable Zn, Cu, Mn and Pe were 0.51/ 0.66, 4.61 and 
2.45 ppm, r e spec t ive ly . Zn and Fe were negatively r e l a t ed 
with so i l PH whereas s ign i f i can t and pos i t ive r e l a t ionsh ip 
was observed between avai lable micronutr ients and organic 
carbon. Soils were suf f ic ien t in Cu and marginal in Mn and 
Fe. Zinc was def ic ien t in 91% s o i l s and Zn appl icat ion was 
a must for optimum crop yie lds in t h i s region. 
FLOODED-GERMINATION-SEED-Influence o n . 
162. Shiel , R .S . ; Holburn, S. ; Adey, M.A. The influence of 
aggregate s ize and drainage po t en t i a l on germination of 
barley seeds in flooded s o i l . P I . S o i l . 1987, 101(1), 
115-121. 
Emergence and growth of barley was severely 
decreased by short periods ( l ess tnan 24 hours) of p re -
emergence waterlogging a t 20"C. The ex tent of damage 
depended on a combination of duration of waterlogging, 
s o i l water po ten t ia l and aggregate s i z e . Po ten t ia l s of 
l e s s than 4KPa prevented loss of p lan t s developing in 
aggregates of less than 2 mm diameter after a t r ans i to ry 
period of waterlogging although some shoot and roo t 
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damage occurred. By comparison seeds growing in soil 
consisting of aggregates greater than 2 inm in diameter 
were not damaged by transitory waterlogging even when 
drainage only occurred at -O.SKPa. Bie severity of 
damage increased with the period of waterlogging. A 
criterion obeained as the pfoduct :of mean size grade and 
water potential gave a single value (-4Nm~ ) below which 
emergence was satisfactory. Waterlogging halfway through 
germination gave more severe damage than near sowing date 
or near emergence. 
Effect of. 
163. Kolarkar, A.S. ; Choudhari, J . S . ; Dhir, R.P. Effect of 
July 1979 floods on s o i l s of a r id Rajasthan 1. Soil 
f e r t i l i t y s t a tus and other c h a r a c t e r i s t i c s . Ann. Arid Zone, 
1981, 20(2), 155-161. 
Wide spread floods of July 1979 have caused grea t 
damage to the valuable lands along the banks of the r iver 
'Luni and i t s t r i b u t a r i e s ' , supporting prosperous 
agr icu l tu re based on i r r i g a t i o n in arid western Rajasthan. 
The flood waters on these lands have l e f t behind coarse 
Sediments of varying thickness burying down the or ig ina l 
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f e r t i l e s o i l . Apart from the poor p h y s i c a l c o n d i t i o n s 
of these sediments^ they a re low In f e r t i l i t y s t a t u s ^ 
p a r t i c u l a r l y in major n u t r i e n t s as compared to normal 
s o i l s . Considerable e f f o r t s would be r e q u i r e d to r e s t o r e 
the o r i g i n a l f e r t i l i t y and improve t h e p r o d u c t i v i t y of 
t he se l a n d s . 
FOREST-PROPERTIES. PHYSIOCHEMICAL. 
164, Moshev, Denko, Sorp t ion p r o p e r t i e s of g l e y - l i k e gray f o r e s t 
s o i l s . Pochvozn Aqrokhlm. 1988, 23(5) , 33-37 . 
Ihe s o r p t i o n p r o p e r t i e s of g leyed and non-gleyed 
grey f o r e s t s o i l s have been conjjared. I t has been found 
t h a t as g ley ing p r o g r e s s e s s o i l a c i d i t y i n c r e a s e s , b a s i c 
c a t i o n s dec reases and exchangeable Al a p p e a r s . "Hiepaper 
s t r e s s e s upon the f a c t t h a t svirface water logging 
concern mainly the top 50 t o 60 cm where the g r e a t e s t 
d i f f e r e n c e s between gleyed and non-gleyed s o i l s were 
observed . 
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FUNGI-SITn^RT^PET—SALINITY, Impact of-EGYPT. 
165. El-Abyad, M.S.; Hinderf, H. ; Hizk, M.A. Impact of s a l i n i t y 
s t r e s s on s o i l - b o r n e fungi of s u g a r b e e t . P I . S o i l . 1988, 
110(1), 27-32. 
• 
The p a t h o g e n i e i t y of Egyption and German i s o l a t e s 
of s o i l - b o r n e r o o t r o o t i n g fungi to s e e d l i n g s of t h r e e 
c u l t i v a r s of sugarbee t in p resence or absence of d i f f e r e n t 
c o n c e n t r a t i o n s of e i t h e r NaCl or CaCl were s tud ied under 
greenhouse c o n d i t i o n s . In the absence of s a l t t r e a t m e n t s 
Egyptian i s o l a t e s of Rhizoc tonia s o l a n i were most v i r u l e n t 
on a l l sugarbee t c u l t i v a r s followed by so l e ro t ium r o l f s i i 
and Fusarixim oxysporum f. s p . b e t a e , the l a t t e r proved 
to be a weak pa thogen. 
PROPERTIES-RADIQACTIVE-aAT.TS. Efferl- nf, 
166• Desk; S r i v a s t a v a , P . C ; Saha, S.K. E f f ec t of s a l t s of 
r a d i o a c t i v e and n o n - r a d i o a c t i v e e lements on the base -
exchange capac i t y of Indian s o i l s . Ind ian J . A q r i c . Chem. 
1976, 9 ( 1 & 2) , 195-196. 
Ttie e f f e c t of two common r a d i o a c t i v e s a l t s Uranyl 
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chlor ide . Thorium chloride and one non-radioactive s a l t . 
Palladium chloride on the base exchange capacity of e igh t 
typical Indian s o i l s were s tudied. Using minimum poss ible 
concentration of the s a l t s , d i f fe ren t moisture sa tura t ion 
condit ions and dif ferent time of reac t ions , i t has been 
found to reduce the property of base exchange capacity 
of a l l the s o i l s due to the loss of s o i l organic carbon 
consequent to the increased nitrogen f ixa t ion in s o i l s by 
the P lan t s . 
SALINE-ALKALINE-ALAGAE, E f f e c t o n . 
Kaushik, B.D.; Krishnamurti, G.S.R.; Venkataraman, G,S. 
Influence of blue green algae on sa l ine a l k a l i s o i l s . 
Sc i . Cul t . 1981, 47(5), 169-170. 
Comparative inflence of blue green algae and gypsum 
appl ica t ion on a severe sa l ine a l k a l i r i c e so i l having a 
high PH (9 .4) , s ign i f ican t amount of exchangeable sodium 
(6.4 me/100 g) and a low permeabili ty (0.7 x lO'^ ^cm^) has 
been studied and the r e s u l t s are repor ted . 
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CHEMICAL AMENDiMENTS. 
168. J o g i n d e r S i n g h ; Randhawa, N . S , Water s o l u b l e boron 
c o n c e n t r a t i o n a s a f f e c t e d by d i f f e r e n t c h e m i c a l amendments, 
J . I n d i a n S o c . S o i l S c i . 1978, 2 6 ( 4 ) , 3 5 9 - 3 6 2 . 
E f f e c t of a p p l i c a t i o n of seven c h e m i c a l s on s o l u b l e 
b o r o n i n s a l i n e and a l k a l i s o i l s of Ghabdan s e r i e s and 
K o t l i Duman was s t u d i e d , ^ p l i c a t i o n of amendments 
e q u i v a l e n t t o 3 t o 6 m .e . / lOOg s o i l r e s p e c t i v e l y i n 
K o t l i Duman and Ghabdan was n e c e s s a r y t o r e d u c e wa te r 
s o l u b l e boron i n t h e s e s o i l s . E f f e c t i v e n e s s of d i f f e r e n t 
s o i l s i n r e d u c i n g boron s o l u b i l i t y was : magnesium s a l t s 
7 c a l c i u m s a l t s = f e r r o u s s u l p h a t e 7 a lumin ium s u l p h a t e 
= s u l p h u r i c a c i d . W e t t i n g and d r y i n g c y c l e s d i d n o t 
e f f e c t boron s o l u b i l i t y . 
ELEMENTS-DISTRIBUTIQN-MANGANESE. 
169 , J t e h r a , R . K . ; Sharma, B . P . ; Boser , B.L, D i s t r i b u t i o n of 
manganese i n s a l i n e - a l k a l i s o i l s of B ^ i l w a r a d i s t r i c t . 
I n d i a n J . A q r i c . Chem. 1977, 10 (1 & 2 ) , 1 3 3 - 1 3 9 . 
T y p i c a l s o i l p r o f i l e s of B h i l w a r a d i s t r i c t were 
e v a l u a t e d fo r Mn s t a t u s i n r e l a t i o n w i t h some of t h e 
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s o i l c h a r a c t e r i s t i c s . The d i s t r i b u t i o n of t o t a l Mn i s 
in f luenced by the s i z e of the s o i l p a r t i c l e s . Exchangeable 
and e a s i l y r e d u c i b l e Mn i s a f f ec t ed by PH, l ime s t a t u s and 
f i n e n e s s of the p a r t i c l e s . Water s o l u b l e Mn i s h igher a t 
the su r face l a y e r s . 
LEACHING-PH-INFLUENCE. 
170. (aidnavar, V . S , ; Krishnamurthy, K. In f luence on leach ing 
on the PH of s a l i n e a l k a l i s o i l . C u r r . Res . Univ. Aqr i c .Sc i , 
1979, 8 ( 3 ) , 5 0 - 5 1 . 
S t u d i e s were made on leaching the s a l i n e a l k a l i 
s o i l of Dharwar r e g i o n . There were s i x t r ea tmen t s with 
i n c r e a s i n g l e v e l s of a p p l i c a t i o n of wa te r . Water was 
app l i ed on 5 occas ions once in 15 days , PH was found t o 
be reduced dur ing the end of f i r s t f o r t n i g h t of a p p l i c a t i o n 
of wa t e r . As the time i n t e r v a l i n c r e a s e d r educ t i on in FM 
was a l s o g r a d u a l . PH was reduced to a maximum e x t e n t 
(from 8.75 to 7.75) i nca se of t r e a t m e n t where 4 ac re inch 
of water was a p p l i e d . Reduction in PH was i n c r e a s i n g l y 
g r e a t e r with inc reased a p p l i c a t i o n of wa t e r . Ihe t r e a t m e n t 
where ij a c re - inch of water was app l i ed showed t h e l e a s t 
r e d u c t i o n in PH (from 8,70 t o 8 . 0 5 ) , 
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MICROBES ACTIVITIES. 
171 , Bajpai , P .D. ; Gupta, R.B, E f f ec t of s a l i n i t y and a l k a l i n i t y 
of s o i l on some impor tan t mic rob ia l a c t i v i t i e s , J . Ind ian 
Soc. S o i l . S c i . 1979, 27(2) , 197-198. 
Various mic rob ia l a c t i v i t i e s of a g r i c u l t u r a l 
importance in s a l t a f f ec t ed s o i l s as compared to a d j a c e n t 
normal s o i l s a r e r e p o r t e d . 
MICRONUTRIENTS-DISTRIBUTION. 
17'2. Jain, R.L.; Siarma, L.N,; Jain, S,V.; Vinayak, C.P. A note 
on nutrient cation distribution in some alkali saline and 
normal soils of Western Rajasthan, Ann. Arid Zone. 1977, 
16(1), 161-164. 
Six soil profiles, two each from alkali, saline 
and normal soils were collected from geographically 
diverse locations with in Western Rajasthan and analysed 
for exchangeable K, Ca and Mg and available for of 
micr©nutrients.Ohe saline and alkali soils are also 
highly deficient in Mn Zn status of all the soils can be 
considered to be marginally deficient. Correlations of 
the data with different soil characteristics show that 
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PH i s most s ign i f ican t factor with cor re la t ion coeff ic ien t 
value with each of Ca, Mg, Cu, Mn and Fe being 0.417, 
-0,397, -0.586, -0.590 and -0 .650. These values are 
s t a t i s t i c a l l y s ign i f i can t . Sa l in i ty shows a non-s ignif icant 
negative r e l a t ionsh ip with Mn and Fe and pos i t ive with 
other c a t i o n s . 
Fe, Zn-RICE. 
173. Pathak, A.N,; Tiwari, K.N. Upadhyay, R.L. Studies on Fe 
and Zn nu t r i t i on of r i c e in s a l i n e - a l k a l i so i l a t d i f fe ren t 
moisture regimes. Indian J . Aqric. Sc i . 1975, 45(8),335-339. 
A green house study in s a l i n e - a l k a l i s o i l indicated 
probounced effect of Fe and Zn f e r t i l i z e r s on dry matter 
yie ld , chemical composition and uptake of nu t r i en t s by 
'Sona' and 'lET 1991' v a r i e t i e s of r i c e . Moisture regimes 
also influenced signif icar i t ly the dry matter yield, the 
concentration of Fe, Zn and Mn in t i s sues and the uptake 
of Fe, Zn, P and Mn. The e f fec t of the in te rac t ion between 
Fe, Zn, moisture - Fe and moisture -Zn were also s ign i f i can t 
on dry matter yei ld and the concentration of Fe and Zn. 'Rie 
uptake of Fe, Zn P and Mn was also influenced s ign i f i can t ly 
by Fe-Zn moistiare - Zn and moisture -Fe i n t e r a c t i o n s . 
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PHQTOSYNTHESIS-METABOT.TSM. HHT.nRnPT.AST. 
1% . S a n j i v a r e d d y , M.; Das , V . S . R . E f f e c t of s a l i n i t y and 
a l k a l i n i t y on c h l o r o p l a s t m e t a b o l i s m and m i n e r a l 
c o n s t i t u e n t s . I n d i a n J . P I . P h y s i o l . 1978, 2 1 ( 3 ) , 265-273 , 
The c h l o r o p l a s t m e t a b o l i s m of p e a n u t p l a n t s grown 
i n n o r m a l , s a l i n i z e d (NaCl) and a l k a l i z e d Na C03) s o i l s 
was i n v e s t i g a t e d . Na and CI c o n t e n t s were i n c r e a s e d i n 
C h l o r o p l a s t s wi th NaCl t r e a t m e n t w h i l e Na a l o n e was 
i n c r e a s e d w i t h NaCo, t r e a t m e n t . The r a t e s of p h o t o c h e -
m i c a l r e a c t i o n s v i z . H i l l r e a c t i o n a c t i v i t y , E h o t o p h o s -
p h o r y l a t i o n and NADP r e d u c i n g a c t i v i t y o f c h l o r o p l a s t 
f e r r f i d o x i n were a f f e c t e d under s a l t s t r e s s . 
PRO BI£MS-GUJARAT. 
1 7 5 , Bhumbla, D.R. S a l i n i t y and a l k a l i n i t y p r o b l e m s of a r i d 
r e g i o n s i n I n d i a , P r o c . I n d i a n N a t n . S c i . A c a d . P t . 1978, 
4 4 ( 6 ) , 3 3 1 - 3 4 3 . 
The p e r t i n e n t a v a i l a b l e i n f o r m a t i o n on s a l t 
a f f e c t e d s o i l s of a r i d a r e a s o f I n d i a i n t h e s t a t e s of 
G u j a r a t , Ra^fasthan, Ha ryana , P u n j a b and U t t a r P r a d e s h 
h a s been r e v i e w e d . 
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PYRIIES. E f f e c t o f . 
76 • Alam, M,; P r a s a d , C . R . ; S i n g h , V, N. E f f e c t of d i f f e r e n t 
l e v e l s o f p y r i t e s on PH, EC and c a t i o n s i n s a l i n e -
a l k a l i s o i l s of n o r t h B i h a r , J . I n s t n . Chem. I n d i a , 
1981, 5 3 ( 4 ) , 2 0 5 - 2 0 7 . 
E f f e c t o f v a r y i n g l e v e l s o f p y r i t e s on FH, 
e l e c g r i c a l c o n d u c t i v i t y and d i f f e r e n t c a t i o n s i n a l k a l i 
s o i l s o f Nor th Bihar h a s been s t u d i e d w i t h a v iew t o 
r e c l a i m i n g each s o i l s . 
CASURINA EQUISETIFOLIA-REGION, COASTAL. 
1 7 7 . Bandyopadhyay, A,K, C a s u r i n a e q u i s e t i f o l i a grows w e l l i n 
h e a v y - t e x t u r e d c o a s t a l s a l i n e s o i l s , I n d i a n F±nq . 
Augus t 1986, 3 6 ( 5 ) , 19 . 
S t a t e s t h a t i f c a s u r i n a e q u i s e t i f o l i a c o u l d be 
grown i n h e a v y - t e x t u r e d c o a s t a l s a l i n e s o i l s . I t d o e s 
w e l l i n such s o i l s . Where o t h e r t r e e s such a s e u c a l y p t u s 
g e t b roken d u r i n g c y c l o n e s , i t r e m a i n s u n a f f e c t e d . TJiis 
s t u d y showed t h a t g e r m i n a t i o n of c a s u r i n g s e e d s i n h i g h 
s a l i n e a r e a s may be a p r o b l e m b u t i t c a n grow i n h e a v y -
t e x t u r e d c o a s t a l s a l i n e s o i l s . 
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CLAY WATERING. 
^178. Y«rma, S .K . ; Gupta , Ram K. Leach ing b e h a v i o u r o f s a l i n e 
c l a y s o i l under two modes of wa te r a p p l i c a t i o n . J . I n d i a n 
S o c . S o i l S c i . December 1989, 3 7 ( 4 ) , 8 0 3 - 8 0 8 . 
The e f f e c t of c o n t i n e o u s and i n t e r m i t t e n t 
a p p l i c a t i o n of wa te r of v a r y i n g d e p t h on t h e l e a c h i n g 
b e h a v i o u r of s a l t s was s t u d i e d i n a f i e l d o f s a l i n e 
c l a y s o i l . Leach ing c u r u e s r e v e a l e d no p a r t i c u l a r 
a d v a n t a g e of one method over t h e o t h e r . Da ta show t h a t 
f o r 80% r e d u c t i o n i n p r o f i l e s a l i n i t y , a b o u t 0 . 6 cm 
l e a c h i n g wa te r p e r cm s o i l d e p t h ( 1 . 5 p o r e volume) i s 
needed t o be p a s s e d . E x p e r i m e n t a l l y o b s e r v e d l e a c h i n g 
c u r v e s f i l l e d i n t h e e q u a t i o n of Burn (1976) s a t i s f a c -
t o r i l y p r e d i c t e d l e a c h i n g f r a c t i o n u p t o 30 cm s o i l d e p t h 
beyond which i t ove r e s t i m a t e d t h e e x p e r i m e n t a l v a l u e s . 
CROPS-GERMIIylATIQN. 
-179. G o g a t e , M.G,; M i t t a l , R . C . ; P y a r e l a l . S c r e e n i n g t h r o u g h 
g e r m i n a t i o n t r i a l s - A u s t r a l i a n s p e c i e s fo r s a l i n e a r e a s . 
I n d i a n F o r e s t e r . Oc tober 1984, 1 1 0 ( 1 0 ) , 9 8 2 - 9 8 8 . 
Rebo i smen t of s a l i n e - a l k a l i s o i l s w i t h u s e f u l 
t r e e s p e c i e s i s e n g a g i n g a t t e n t i o n of i n v e s t i g a t o r s . 
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S a l i n i t y t o l e r a n c e t e s t i n g of i n d i g e n o u s and e x o t i c 
t r e e s p e c i e s i s c o n s i d e r e d a s a t o o l f o r t h e q u i c k 
s e l e c t i o n of s u i t a b l e s p e c i e s . Quick a p p r a i s a l t h r o u g h 
s a l i n i t y t o l e r a n c e a t g e r m i n a t i o n s t a g e of c a s u a r i n e 
c r i s t a t a , C. cunn inghamiana , C. a b e s a and M e l a l e v e a 
g l o m e r a t a i s d e s c r i b e d . I h e t r i a l s i n d i c a t e t h a t 
C a s u a r i n a o b e s a and C a s u a r i n a C r i s t a t a , a r e t h e mos t 
p r o m i s i n g t r e e s s p e c i e s C a s u a r i n a cunn inghamiana 
and M e l a l e u c a g l o m e r a t a have l i m i t e d s c o p e . F u r t h e r 
s t u d i e s a r e recommended. 
PERFORMANCE-RICE-SUNDERBANS. 
18©, Bandyopadhyay, A.K. Pe r fo rmance of r i c e v a r i e t i e s i n 
a c i d s a l i n e s o i l s . I n d i a n J . A q r i c . S c i . Augus t 1987, 
5 7 ( 8 ) , 5 4 7 - 4 9 . 
'Khao Dawk M a l i ' , 'Khao Tah H a e n g ' , ' i - . a l i s u r i ' , 
•ITA 2 3 0 ' , 'B2149-b-pn 2 6 - 1 - 1 ' , 'RD15 ' , •RD..19' and 
'SR 26B' v a r i e t i e s o f r i c e gave s a t i s f a c t o r y a g a i n 
y i e l d s i n a c i d s a l i n e s o i l s of S u n d e r b a n s i n West 
B e n g a l , 
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DYANAMICS-HUMIDITY. 
18i. Sas t r iques , Fernando Ortega; Herrera, Lvis, M.; Aree, 
Ina lv i s Sanchez; Matos, Daniel Ordunez; Lopaz, Teresa 
Forbes. Dynamics of moisture in sa l ine so i l s of the 
south-eastern Guantanamo Valley. Cienc Aqric. 1986, 
0(29), 113-121. 
Humidity content and level of water tab le were 
observed during 7 years a t 26 s i t e s to the southeast 
of the Guantanamo Valley. Three types of humidity 
dynamics were determined, depending on the hydrophysical 
p roper t i e s of the so i l s and the depth of the water 
t a b l e . Recommendation are given as to the management 
and recovery of these sal ine s o i l s , according to the i r 
hydric p e c u l a r i t i e s . 
EVALUATIQN-MINERALS-LEACHING . 
18,2, Gupta, S,K,; Singh, S,R, Theoretical evaluation of 
salt concentration decay at the surface during leaching. 
J. Aqric, Enqg, 1978, 15(3), 148-150. 
During leaching of saline soils the surface salt 
concentration may not go to zero immediately after water 
ponded on the surface. An exponential decay with time 
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i s assumed. A procedure to evaluate decay constant for 
d i f fe ren t combinations of ve loci ty and hydrodynamic 
dispension co-ef f ic ien t i s given, A r e l a t ionsh ip of 
the form r = 0.35 M - 0.94 has been es tabl ished between 
M and r . 
G R O V f m - P L A N T - I R R I G A T i n N MATER-CHEMTCAT. COMPOSITION 
Effect of-RICE. 
183, Girdhar, I.K, Effect of saline irrigation water on the 
growth, yield and chemical composition of rice crop grown 
in a saline soil. J. Indian Soc. Soil Sci. June 1988, 
36(2), 324-329. 
A study was conducted to evaluate the effect of 
saline water irrigation on the performance of rice 
grown in a saline soil. Salinity delayed the germination 
and did not affect the final germination upto EC of 
8 dS-~ . But at higher salinity level, the germination 
was significantly reduced in comparison to control. Rice 
at ECe of 8,3 dS- gave normal straw yield but produced 
significantly lesser grain yield in comparison to 




184, Mena, Mage ly i Cruz , A n g e l i c a M a r t i n e z ; A r g e l i o Hoa . 
O r g a n i c r e s i d u e s from Cane suga r and a l c o h o l f a c t o r i e s 
as i m p r o v e r s o f s a l i n e s o i l s : I I , V a r i a t i o n s i n t h e 
o r g a n i c f r a c t i o n s and i n t h e b i o l o g i c a l a c t i v i t y . 
C i e n c A q r i c . 1986, Q ( 2 9 ) , 1 2 2 - 1 2 7 , 
'Hie e f f e c t i v e n e s s o f suga r f a c t o r y r e s i d u a l w a t e r 
and a l c o h o l d i s b i l l e r y s l o p s on t h e o r g a n i c f r a c t i o n and 
t h e b i o l o g i c a l a c t i v i t y was t e s t e d i n s a l i n e s o i l s from 
t h e Guantanamo v a l l e y p r e v i o u s l y t r e a t e d o r n o t w i t h 
• c a c h a z a ' . Both r e s i d u a l s i n c r e a s e d t o t a l N and C i n 
t h e s o i l / and changed t h e huraic a c i d / f u l v i c a c i d 
r e l a t i o n . M i c r o o r g a n i s m s and d e h y d r o g e n a s e a c t i v i t y 
were a l s o i n c r e a s e d . B e t t e r r e s u l t s were o b t a i n e d w i t h 
t h e RD t r e a t m e n t . 
LEACHINCl-SUNDERBAN , 
185, Bandyopadhyay, A.K. Leaching of acid sa l ine s o i l s of 
Sunderban, J , Indian Soc. Soil Sc i . June 1989, 37(2), 
416-417, 
A laboratory experiment was conducted to leach 
acid from acid sa l ine so i l with the help of fresh water 
as well as sa l ine water as sa l ine water i s reported to leach 
acid more ef fec t ively and r e a c i d i f i c a t i o n i s also delayed. 
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MINERALOGY-ELECTRO SPECTROSCOPY-BIHAR. 
1 8 6 . Kapoor , B . S . ; G u p t a / Y . K , ; Goswani , S . C . Clay m i n e r a l o g y 
of some s a l t a f f e c t e d s o i l s . J . I n d i a n Soc S o i l S c i . 
September 1989, 3 7 ( 3 ) , 5 4 9 - 5 5 4 . 
Four s a l i n e s o i l s d e v e l o p e d under sub-humid c l i m a t e 
o f Bihar s t a t e were t e s t e d fo r t h e d r m i n e r a l o g i c a l make 
up u s i n g X- ray d i f f r a c t i o n , i n f r a - r e d s p e c t r o s c o p y and 
m i c r o s c o p i c t e c h n i q u e s , ^ l l i t e c o n s t i t u t e d t h e dominen t 
l a y e r s i l i c a t e . M i x e d - l a y e r m i n e r a l s , v e r m i c u l i t e and 
c h l o r i t e were t h e o t h e r l a y e r s i l i c a t e s p r e s e n t i n t h e 
s i l t f r a c t i o n which c o n t a i n e d i n a d d i t i o n q u a r t z , 
f e l d s p a r and c a l c i t e . With t h e e x c e p t i o n of t h e 
e x p a n d i n g t y p e m i n e r a l s , which were p r e s e n t i n 
a p p r e c i a b l e amounts , a s i m i l a r d i s t r i b u t i o n p a t t e r n 
of l a y e r s i l i c a t e s was o b s e r v e d i n t h e c l a y f r a c t i o n s 
POTASSIUM CONTENT HARYANA. 
1 8 7 . T e w a t i a , R . K . ; N a r e n d r a S i n g h ; Ghabru , S .K . ;Mahendra 
S i n g h . Eo ta s s iu ra c o n t e n t and m i n e r a l o g i c a l c o m p o s i t i o n 
of some s a l t - a f f e c t e d s o i l s , J . I n d i a n S o c . S o i l S c i . 
December 1989, 3 7 ( 4 ) , 6 8 7 - 6 9 1 . 
S a l t a f f e c t e d s o i l s from a l l u v i a l p l a i n s o f 
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Haryana a r e h i g h i n pH ( 8 . 0 t o 9 . 2 0 ) , s o l u b l e s a l t s and 
poor i n o r g a n i c m a t t e r , and c a t i o n exchange c a p a c i t y . Ihe 
s o i l s c o n t a i n m o d e r a t e t o h i g h e x c h a n g e a b l e sod ium. The 
s o i l s c o n t a i n medium t o h i g h a v a i l a b l e K w i t h l a r g e 
t o t a l K r e s e r v e . The s o i l c a l y s a r e d o m i n a n t l y i l l i t i c , 
a s s o c i a t e d w i t h K a o l i n i t e , m i x e d - l a y e r m i n e r a l s , 
s m e c t i t e and c h l o r i t e , 
MINERALS, RATIO. 
188., McClung, G , ; F r a n k e n b e r g e r , W.T. N i t r o g e n m i n e r a l i z a t i o n 
r a t e s i n s a l i n e Vs S a l t - a m e n d e d s o i l . P I , S o i l . 1987, 
1 0 4 ( 1 ) , 1 - 3 2 1 . 
S t u d i e s were c o n d u c t e d t o compare N m i n e r a l i z a t i o n 
r a t e s i n s a l t amended non s a l i n e s o i l s t o n a t u r a l l y 
o c c u r i n g s a l i n e s o i l s . NaCl, CaCl and Na„So. were added 
t o non s a l i n e s o i l s a t r a t e s t h a t p r o d u c e d e l e c t r i c a l 
c o n d u c t i v i t i e s of t h e s a t u r a t i o n e x t r a c t s (ECe) of 5 , 
10, 15 and 20dSm"' . S a l i n e s o i l s w i t h s i m i l a r p r o p e r t i e s 
were l e a c h e d t o t h e same ECe l e v e l s . N m i n e r a l i z a t i o n i n 
t h e China s o i l was i n h i b i t e d by s a l t a d d i t i o n , p a r t i c u l a r l y 
w i t h sodium and c a l c i u m c h l o r i d e s . I n t h e Domino s o i l s 
t h e r e was some i n h i b i t i o n of N m i n e r a l i z a t i o n w i t h t h e 
C h l o r i d e s a l t s , b u t enhancement w i t h ^a^ So. was 
o b s e r v e d . 
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ROOTS-GRASS, KALLAR-INVESTIGATIQiNS. 
1 8 9 . Q u r e s h i , J a v e d A . ; Yusuf Z a f a r ; Mal ik , Kauser A. 
K l e b s i e l l a s p . NIAB-I : A new d i a z o t r o p h , a s s o c i a t e d 
w i t h r o o t s o f K a l l a r g r a s s from s a l i n e s o d i c s o i l s . 
P I . S o i l . 1988, 1 1 0 ( 2 ) , 2 1 9 - 2 2 4 . 
A n i t r o g e n f i x i n g o r g a n i s m c o n t a i n i n g a p l a s r a i d 
h a s been i s o l a t e d from t h e r h i i a o s p h e r e f r a c t i o n of 
L e p t o c h l o a f u s c a (L) Kxmth ( K a l l a r g r a s s ) g rowing on 
s a l i n e s o i l s i n t h e P u n j a b a r e a . T h i s b a c t e r i u m can 
grow a e r o b i c a l l y i n a medium c o n t a i n i n g 1 iMNaCl and can 
f i x n i t r o g e n e f f i c i e n t l y under m i c r o a e r o b i c c o n d i t i o n s 
on s e m i - s o l i d medium wi th g l u c o s e or s u c r o s e a s a 
Carbon S o v r e e . 
SALT AMENDMENTS ELECTROLYTIC METdODS, 
190 . Minhas , P . S . ; Sharma, D.R» S a l t d i s p l a c e m e n t i n a s a l i n e 
s o d i c and amended s o i l u s i n g low e l e c t r o l y t e w a t e r . 
J . I n d i a n S o c . S o i l . S c i . September 1989, 3 7 ( 3 ) , 435-440 , 
D i s p l a c e m e n t o f s a l t s a f t e r i n f i l t r a t i o n and 
r e d i s t r i b u t i o n of w a t e r was s t u d i e d i n v e r t i c a l 
homogeneous co lumns of a s a l i n e s o d i c s o i l , and a f t e r 
amending i t w i t h CaCl . Both t h e s o i l s were l e a c h e d w i t h 
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15 cm of low e l ec t ro ly t e water (EC 0.2 dSm~ ) under 
t r a n s i e n t and steady s t a t e i n f i l t r a t i o n condi t ions . 
In comparison to the amended so i l , o r ig ina l sal ine 
sodic s o i l , due to i t s vu lne rab i l i ty to clay dispersion, 
exhibi ted higher re ten t ion of moisture in upper por t ions 
of so i l column following r ed i s t r i bu t i on period and 
showed shallower s a l t displacement and narrower spread 
of s a l t s aro\ind the s a l t pack. 
SODIC, CACO3, Effect of. 
191. Vinayak, A.K.; Sehgal, J.L.; Sahni, J.S. Sharma, K.R. 
Behaviour of CaCo2 in saline sodic soils. Indian 0. Aqric, 
Kes. 1980, 14(2), 115-122. 
Ihree saline sodic soil profiles having calcarcovs 
properties were selected to observe the behaviour of 
CaCo^ in these soils. CaCo, in the studied soils ranges 
from 2.4 to 20.5%. It is observed that interaction of 
CaCo^ with tJa in these soils leads to the formation 
of NazCOj and/or NaHCo,, thereby accentuating the 
sodicity and alkalinity. 
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MOLYBDENUM-CHARACTERISTICS-KARN AL . 
192 . Dabas , D . S . ; Gupta / V.K. Molybdenum i n s a l i n e - s o d i c s o i l s 
of K a r n a l . F e r t i l . T e c h n o l . 1978, 1 5 ( 1 ) , 2 7 - 2 9 . 
F i f t y s u r f a c e and s u b - s u r f a c e s o i l s s a m p l e s from 
u n c u l t i v a t e d s a l i n e s o d i c s o i l s o f K a r n a l d i s t r i c t were 
a n a l y s e d fo r t o t a l molybdenum, a v a i l a b l e molybdenum, 
c o p p e r , s u l p h e r and b a s i c p h y s i c o - c h e m i c a l c h a r a c t e r i s t i c s , 
I h e t o t a l molybdenum was 2 .87 t o 12.25% ( 5 . 0 5 ppm) ppm i n 
s u r f a c e and 2 , 9 5 t o 11 .67 (4 .89 ) ppm i n s u b s u r f a c e s a m p l e s , 
I h e a v a i l a b l e molybdenum was 0 . 4 4 t o 2 . 8 8 (1 .36 ) ppm and 
0 . 3 5 t o 3 .12 (1 .24)ppm i n s u r f a c e and s u b - s u r f a c e sa i rp le s 
r e s p e c t i v e l y . 
SALT COMPOSITIOM-KANPUR. 
1 9 3 . P a t h a k , A . N . ; D i x i t , V .K. ; Misra, S . P . S e a s o n a l v a r i a t i o n 
i n t h e s o i l c o n r p o s i t i o n o f s a l i n e s o d i c s o i l s o f K a n p u r . 
I n d i a n J . A g r i c . R e s . 1978, 1 2 ( 4 ) , 2 1 1 - 2 1 4 . 
Changes i n PH, EC c o m p o s i t i o n and s a t u r a t i o n e x t r a c t 
b r o u g h t a b o u t by p r e c i p i t a t i o n have been s t u d i e d on two 
s a l i n e - s o d i c and two n o n - s a l i n e s o d i c s o i l s of K a n p u r . 
S o l u b l e c a t i o n s , a n i o n s and e l e c t r i c a l c o n d u c t i v i t y were 
found t o d e c r e a s e and PH and ESP were found t o i n c r e a s e 
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a f t e r r a i n f a l l . I t h a s been c o n c l u d e d t h a t t h e s o i l s a r e 
on t h e way t o p r o g r e s s i v e d e t e r i o r a t i o n and t h e u s e of a 
s o u r c e of s o l u b l e c a l c i u m i s n e c e s s a r y t o a r r e s t f i o r the r 
d e t e r i o r a t i o n . 
TOXICITY-PHOSPHATE-SOYBEAN. 
194 , G r a t t a n , S . R . ; Mass, E .V . E f f e c t o f s a l i n i t y on p h o s p h a t e 
a c c u m u l a t i o n and i n j u r y i n Soybean, R o l e of S u b s t r a t e 
CI and Na. P I . S o i l . J u n e 1988, 1 0 9 ( 1 ) , 6 5 - 7 1 . 
C e r t a i n soybean (Glyo ine max L . M e r r . ) c u l t i v e r s 
t h a t a r e grovm i n s a l i n e n u t r i e n t c u l t u r e s a r e k i l l e d 
when t h e i n o r g a n i c p h o s p h a t e (P i ) c o n c e n t r a t i o n i n t h e 
s u b s t r a t e e x c e e d s 0 .10 m M, To d e t e r m i n e t h e r o l e of 
Na and CI on t h i s a d v e r s e s a l i n i t y xP i i n t e r a c t i o n , fou r 
c u l t i v a r s , C l a r k , C l a r k 6 3 , Lee , and Lee 74 were 
grown i n t h e g r e e n h o u s e i n n u t r i e n t s o l u t i o n s s a l i n i z e d 
w i t h 1 (CI and No- s a l t s t o p r o d u c e t r e a t m e n t s w i t h 
v a r i a b l e amounts of CL o r 2) w i t h NaCl o r KCL and CaCl^ 
t o o b t a i n t r e a t m e n t s w i t h and w i t h o u t Na. 
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VARIETIES-TOLERANCE-LINSEED. 
195. R a i , M,; S i n h a , T . S . G e n e t i c a d a p t a t i o n t o s a l i n e s o i l 
c o n d i t i o n i n l i n s e e d . Ann. A r i d Z o n e . 1980, 1 9 ( 3 ) , 2 7 1 - 2 7 5 . 
The l i n s e e d germplasms were s c r e e n e d fo r t h e i r 
t o l e r a n c e t o s a l i n i t y and t o e s t i m a t e g e n e t i c p a r a m e t e r s 
t o s e e how f a r improvement i n y i e l d and y i e l d componen t s 
can be b r o u g h t a b o u t u n d e r s a l i n i t y c o n d i t i o n s . Tne p r e s e n t 
s t u d y h a s r e v e a l e d d i f f e r e n t i a l v a r i e t a l t o l e r a n c e and 
d i s t i n c t d i f f e r e n t i a l t r a i t r e s p o n s e which c o u l d be w e l l 
e x p l o i t e d . 
WATER SOLUBLE-BORON. 
196 . Gajbhiye, K.S.; Banerjee, N.K.; Goswami, N.N, Correlation 
study of water soluble boran with ECe and salt plus clay 
in onon saline and low saline soils. J. Indian 3oc. Soil. 
Sci. 1980, 28(2), 251-253. 
An attempt has been made to establish the relationship 
between water soluble B and electrical conductivity of 
saturation extract (ECe), s i l t plus clay and ECe together 
with s i l t plus clay under two categories of soils of 
alluvial origin i . e . non-saline and low saline. 
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SALT-CHARACTERISTICS. 
197. Sharma, H .C ; Bajwa, M.S. Different forms of Boron in 
sal t -affected s o i l s . J . Indian Sec. So i l . Sc i . September 
1989, 37(3), 470-474. 
In surface soil samples collected from the s a l t -
affected areas in Punjab, contents of different forms of 
B, except to ta l , were high in tiie region having low 
r a i n f a l l . Ihe concentration of different forms of B 
decreased with depth except that of to ta l B. riot water 
soluble, 0.05 N HCl extractable and leachable boron 
were posi t ively re la ted with PH and soluble s a l t content. 
CLASSIfICATION-CHARACTERISTICS. 
198, Dubey, D.D.; Sharma, O.P, Characteristics and classification 
of coastal salt-affected soils. J .Indian Soc. Soil Sci. 
1987, 35(4), 712-716. 
TtiEee typical pedons representing salt affected 
soils of surendranagar district, Gujrat were studied in 
detail for characterization and classification Pedon 1, 
developed on basalt depicted vertic properties like 
high clay content, high CEC but lacked intersecting 
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slic>:ensides and was s a l i n e . Pedon 2, developed on 
alluviam had high s a l i n i t y associated with shallow 
water table , low Chroma and mot t les , Pedon 3/ showed 
presence of a n a t r i c horizon, lliese were c l a s s i f i e d 
as v e r t i c Ustochrept, Typic Halaquept and Sa lor th id ic 
Natrustalf , r e spec t ive ly . 
COMPARATIVE STUDY. 
199. Sharma, B.M.; Jha, S.N. Conparative s tudies on some s a l t -
affected s o i l s . J . Indian Soc. Soi l Sc i . September 1989, 
37(3), 524-531. 
Conparative s tudies of two s a l t affected and two 
adjacent normal s o i l s with respect to morphology, 
c l a s s i f i c a t i on , avai lable nu t r i en t s t a tu s , composition 
of s a l t , content of amorphous andfree iron and s i l i c a 
and re lease of sodium by hydrolyt ic d issocia t ion have 
been repor ted . The so i l s had Ochric epipedom, signs 
of s t r a t i f i c a t i o n and showed i r regula r decrease of 
organic carbon content with depth. The sa l t - a f f ec ted 
s o i l s hadhigh Hi, high SAR and were c l a s s i f i ed as 
sa l ine or sa l ine a lka l i phase of us t i f luven t whereas, 
normal s o i l s qual i f ied as Udifluvent. 
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DISIRIBUTIQN-PUNJAB. 
2 0 0 . B r a r , S . P . S . ; Bhajan S i n g h . D i s t r i b u t i o n of s a l t - a f f e c t e d 
s o i l s i n t h e P u n j a b s t a t e . J . R e s . L u d h i a n a . 1978, 15 (1) ' , 
1 9 - 2 4 . 
An a t t e m p t h a s been made t o c a l c u l a t e t h e s a l t 
a f f e c t e d a r e a i n d i f f e r e n t d i s t r i c t s of t h e s t a t e and 
t h e i r e x t e n t i n each deve lopmen t b l o c k . The a r e a c a l c u l a t e d 
from t h e s o i l - t e s t i n g d a t a i s compared w i t h t h e d a t a 
o b t a i n e d by u s i n g t h e s o p h i s t i c a t e d methods of a e r i c a l 
p h o t o g r a p h y and d e t a i l e d r e c o n n a i s s a n c e s o i l s u r v e y . The 
f i g u r e s a r r i v e d a t by u s i n g b o t h t h e s e metnods a r e 
f a i r l y c l o s e t o each o t h e r and s u g g e s t s t h a t t h e s o i l -
t e s t i n g d a t a c a n be u s e f u l l y a p p l i e d t o t h e d e t e r m i n i n g 
of t h e s a l t a f f e c t e d a r e a i n a p a r t i c u l a r z o n e . 
ELEMENTS, EXBHANGEABLE . 
2 0 4 . A l c h a l a b i , A . S . ; P a s r i c h a , N . S . Sodium-Calc ium, exchange 
e q u i l i b r i a i n some s a l t a f f e c t e d s o i l s . J . I n d i a n S o c . 
S o i l S c i . 1981, 2 9 ( 1 ) , 4 6 - 4 9 . 
Exchangeab l e sodium r a t i o (ESR) - sodium 
a d s o r p t i o n r a t i o (SAR) r e l a t i o n s h i p was t e s t e d fo r 
t h r e e s a l i n e - s o d i c s o i l s . D e t e r m i n a t i o n of exchange 
i s o t h e r m s and c a l c u l a t i o n of t h e p a r a m e t e r s fo r each 
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s o i l s e p a r a t e l y i n r e l a t i o n t o t l i e i r exchange b e h a v i o u r 
was d o n e . E q u i l i b r i u m sodium a d s o r p t i o n r a t i o s (SAR) 
o b t a i n e d a s i n t e r c e p t of ESR-SAR p l o t a t 3AR a x i s for 
t h e t h r e e s o i l s were much lower than t h e SAR v a l u e s 
c a l c u l a t e d from t h e c o m p o s i t i o n of s a t u r a t i o n e x t r a c t . 
S t e e p e r s l o p e of ESR-SAR exchange i s o t h e r m for 
Faganmaj ra s o i l ( 8 . 7 5 x 10 ) a s c o n p a r e d t o Kheru 
( 4 . 1 2 5 X 10*^) and Domeli ( 4 . 0 x lO"^) s o i l s i n d i c a t e d 
t h a t t h e former s o i l h a s a r e l a t i v e l y h i g h a f f i n i t y 
fo r Na. 
GERMINATION-VARIETIES-TOLERANCE- 3ARLE Y-EXPaRIi-iEIsl TS . 
2 0 2 . R a t h o r e , A .K. ; Sharma^ R.K. ; lLa l , P . R e l a t i v e s a l t t o l e r a n c e 
of d i f f e r e n t v a r i e t i e s of b a r l e y (Hordeum v u l g a r e L . ) a t 
g e r m i n a t i o n and s e e d i n g s t a g e . Ann. A r i d Zone . 1977, 
1 6 ( 1 ) , 5 3 - 6 0 . 
An e x p e r i m e n t was c o n d u c t e d t o s t u d y t h e e f f e c t 
o f d i f f e r e n t l e v e l s of s a l i n i t y (o , 25 , 32 and 40 mmhos/ 
cm) on t e r m i n a t i o n of t h e s e e d s of 22 v a r i e t i e s of 
b a r l e y (Hordeum v u l g a r e L.) G e r m i n a t i o n was d e l a y e d and 
t h e p e r c e n t a g e of g e r m i n a t i o n d e c r e a s e d wi th an i n c r e a s e 
i n s a l i n i t y l e v e l s . The v a r i e t i e s 'Medican 1 9 ' , 
•Russ i an 1 0 ' , ' J y o t i ' , ' B e l o d i 1 6 ' , 'N .P 2 1 ' , ' atiD44 ' , 
and 'R3D 2 9 ' g e r m i n a t e d s a t i s f a c t o r i l y u p t o t h e EG 
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l e v e l of 32 mmhos/cm. Only two v a r i e t i e s i . e . ' J y o t i ' 
and 'Russian 20 ' had more than 50 germinat ion (67,7 and 
52.5% r e s p e c t i v e l y ) a t the s a l i n i t y l eve l of 40 minnhos/cm. 
(RD3I', 'RMB9', 'RSe ' , 'C138 ' , 'RS55 ' , 'RD31', 'Mexican22' , 
and 'BL 49* could germinate s a t i s f a c t o r i l y only a t £.C 
l e v e l of 24 mmhos/cm 'BGl ' , 'HD33', ' K l S / Q e - l ' , 'RD57', 
•RD 118 ' , ' 002 ' and •DL26' had the l e a s t r e l a t i v e s a l t 
t o l e r a n c e of a l l the v a r i e t i e s . 
ION EXCHAtJGEAHLE CALCIUM-Effec t o n , 
203 . Kotur , S.C.J S e s h a g i r i Rao, T. Q u a n t i t y / i n t e n s i t y and 
q u a n t i t y / p o t e n t i a l s t u d i e s in Na Ca exchange system 
in some s a l t a f f ec t ed s o i l s . J . S o i l . S c i , 1988, 39(2) , 
199-207. 
The Q/I curves for Na in the Na-C& system in some 
s a l t a f fec ted c i i rva ture commonly and Ghataprabha r i v e r 
v a l l e y s lacked the c u r v a t u r e commonly seen in the Q/I 
curve for po tass ium. The Malapral:Aia s o i l s showed lower 
ARo ' NaL and BCo v a l u e s and higher e n e r g i e s of 
replacement of Ca by Na than the Ghataprabha s o i l s ; the 
l a t t e r showed a h igher a f f i n i t y for wa tnan Ca. 
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IRRIGATION-NUTRIENT-GROWTH-PLANT-Effect on » 
204. Chakraborty, K.; Gupta, R.K, Chattopadhyay, N .C. ; 
Bandhopadhya, A.K. I r r i g a t i o n induced lea f c h l o r o s i s in 
s a l t a f f ec ted s o i l s . Indian A g r i c . 1980, 24(2) , 77-82 . 
A g l a s s house experiment was conducted with s a l i n e 
s i l t y s o i l c o l l e c t e d from sunderbans c o a s t a l r e g i o n . 
I n c r e a s e in s a l i n i t y and a p p l i c a t i o n of i r r i g a t i o n water 
reduced growth of corn p l a n t and r e s u l t e d i n c h l o r o t i c 
l ea f symptoms. Appl ica t ion of water to the s o i l i nc r ea sed 
the uptake of d i f f e r e n t element by the p l a n t s . The Fe/Mn 
and P/Pe r a t i o s i n the d i f f e r e n t p l a n t s were found t o 
be much d i s t u r b e d due to inc reased mois tu re con ten t of 
the s o i l . 
METHODS-DRAINAGE . 
205. Dhruva Narayan, V.V. Drainage requirements of s a l t 
affected s o i l . Ann. Arid Zone. 1980, 19(3), 259-263. 
In the present paper the drainage c h a r a c t e r i s t i c s 
o f - s o i l s alongwith drainage methods has been discussed. 
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PROPERTIES-PHYSIOCHEMICAL CHARACTERISTICS. 
2 0 6 . P a t h a k , S . R . ; P a t e l , N.K, Some p h y s i o c h e m i c a l c h a r a c t e r i s t i c s 
o f s a l t a f f e c t e d s o i l s o f K a i r a d i s t r i c t / G u j r a t S t a t e . 
J . I n d i a n Soc>So i l S c i . 1980, 2 8 ( 1 ) , 3 1 - 3 7 . 
S a n p l e s from t w e l v e s o i l p r o f i l e s r e p r e s e n t i n g 
t h r e e d i s t i n c t a r e a s namely I h a s r a / Matar and C o a s t a l 
b e l t of Mahi Cana l r i g h t bank a r e a , K a i r a d i s t r i c t 
i n d i c a t e d t h a t s a l t a c c u m u l a t i o n v a l u e s of ESP and fH 
were c o n p a r a t i v e l y h i g h e r i n lower l a y e r s of s a l t 
a f f e c t e d a r e a s . S i m i l a r l y , Ca lc ium C a r b o n a t e and s o l u b l e 
b o r o n were a l s o n o t e d t o be more i n s a l t a f f e c t e d a r e a s . 
W a t e r - t a b l e was a t a r o u n d 3 m i n most c a s e s . The s a l i n i t y 
was m a i n l y C l - S o . t y p e . 
TOPOSEQUSKCE-INDO-GANGETIC PLAINS. 
207, Bhargava, G.P. Occurrence of Sal t -af fected s o i l s in a 
Toposequence in North-Western p a r t of the Indo-Gangetic 
Alluvial p l a i n . J . Indian Soc. Soil Sc i . June 1988, 
36(2), 303-307. 
A de ta i led soi l sxirvey of the drainage p i l o t 
p ro jec t a t the Mundalana v i l l age (Sone^at, Haryana)in 
the mean annual r a i n f a l l Zone of about 600 mm revealed 
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occ i ixance of s o d i c and s a l i n e s o i l s i n a t o p o s e q u e n c e . 
S o d i c s o i l s o c c u p i e d e l e v a t e d p o s i t i o n s and were w i t h 
or w i t h o u t p e t r o c a l c i c l a y e r c l o s e t o t h e s u r f a c e , 
r e s t i n g over a compac t B h o r i z o n . S a l i n e s o i l s o c c u p i e d 
t o e s l o p e and c e n t r e of t h e b a s i n . S o i l s on t h e t o e 
s l o p e a r e loamy sand t o loam and i n t h e b a s i n loam t o 
c l a y . S o d i c s o i l s e x h i b i t e d pH r i s e on s a l t l e a c h i n g 
n e c e s s i t a t i n g gypsum a p p l i c a t i o n fo r a m e l i o r a t i o n . 
S o i l r e q u i r e d s a l t l e a c h i n g o n l y . 
VARIETIES, WHEAT. 
208 . S i n g h , K.N; Sharma, S . K . ; S ingh , K.N, P r o m i s i n g new 
wheat v a r i e t i e s fo r s a l t a f f e c t e d s o i l s . I n d i a n F t n q . 
Oc tobe r 1988, 3 8 ( 7 ) , 2 1 - 2 2 . 
S c i e n t i s t s h a v e s u c c e e d e d i n e v o l v i n g v a r i e t i e s , 
a f t e r a p a i n s t a k i n g r e s e a r c h ove r a long p e r i o d , t h a t 
can be v e r y p r o f i t a b l y grown i n t h e s a l t - a f f e c t e d s o i l s , 
These v a r i e t i e s a r e b e i n g s u b j e c t e d t o t h r o u g h t e s t s 
a l l o v e r t h e c o u n t r y b e f o r e t h e y a r e r e l e a s e d f o r 
c u l t i v a t i o n . I n some t e s t s , t h e y y i e l d e d 25 q u i n t a l s 
p e r h e c t a r e whereas o t h e r h i g h y i e l d i n g v a r i e t i e s 
c o u l d n o t g i v e more t h a n 10 q u i n t a l s p e r h e c t a r e . 
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SANDY-IRRIGATION-WHEAT-RAJASTHAN-SXPERI^ISNTS. 
1209 . Maliwal^ G . L . ; Manohar, S . S . ; P a l i w a l , K.V. E f f e c t of t h e 
q u a l i t y of i r r i g a t i o n wate r on t h e y i e l d of some wheat 
( T r i t i c u m a e s t i v u m ) v a r i e t i e s i n a Sandy s o i l of R a j a s t h a n . 
Ann. A r i d Zone . 1976, 15 (1 & 2 ) , 1 7 - 2 2 . 
A f i e l d e x p e r i m e n t was c o n d u c t e d on a sandy s o i l 
fo r 2 y e a r s t o s t u d y t h e e f f e c t of t h e q u a l i t y of 
i r r i g a t i o n wa te r on t h e y i e l d of 4 v a r i e t i e s of w h e a t . 
G r a i n y i e l d was more a f f e c t e d by w a t e r q u a l i t y t h a n 
s t r a w y i e l d . With i n c r e a s e of s a l i n i t y , t h e maximum 
r e d u c t i o n was t h e o r d e r of 25 t o 40%^ and t h e v a r i e t i e s 
showed v i d e v a r i a t i o n s , i n t h e i r s a l t t o l e r a n c e . The 
r e l a t i v e y i e l d p o t e n t i a l of t h e v a r i e t i e s was ; K68 
K h a r c h i a - S o n a l i k a Kalyan Sona . Wheat c o u l d be grown 
s u c c e s s f u l l y u p t o a s a l i n i t y l e v e l o f 80 meq/1 i n t h e 
i r r i g a t i o n w a t e r . 
SQDIC-AMELIORATIQN-RAIN WATER-GRASSES, KARNAL. 
2 1 0 . Grewal , S . s . ; A b r o l , I . P . A m e l i o r a t i o n of S o d i c s o i l by 
r a i n w a t e r c o n s e r v a t i o n and K a r n a l g r a s s grown in 
I n t e r s p a c e of t r e e s . J . I n d i a n S o c . S o i l S c i . June 1989, 
3 7 ( 2 ) , 3 7 1 - 3 7 6 . 
I n an e x p e r i m e n t t o s t u d y t h e p r o s p e c t s of 
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e s t a b l i s h i n g a g r o - f o r e s t r y on s o d i c s o i l , t h e a m e l i o r a t i o n 
by r a i n water c o n s e r v a t i o n by a r i d g e - t r e n c h s y s t e m (RTS) 
of t r e e p l a n t i n g was compared w i t h f l a t s iorface p l a n t i n g 
(FSP) w i t h and w i t h o u t s a l t t o l e r a n t K a r n a l g r a s s i n t h e 
i n t e r row space of t h r e e t r e e s p e c i e s . R e s u l t s shows t h a t 
r a i n w a t e r c o n s e r v a t i o n and r a i s i n g of K a r n a l g r a s s was 
found t o h a s t e n a m e l i o r a t i o n of s o d i c s o i l s u p p o r t i n g 
t h e a g r o f o r e s t r y s y s t e m . 
CLAY-LEACHIiviG-XRRIGATIQN-WAIER-GYPSUM. 
2 1 1 , Verma, S . K . ; Gupta , Ram K . ; Sharma, R.K. F i e l d s t u d i e s 
on l e a c h i n g b e h a v i o u r of s o d i c s o i l . J . I n d i a n S c o . S o i l . 
S c i . December 1989, 3 7 ( 4 ) , 8 0 9 - 8 1 4 . 
The e f f e c t o f c o n t i n e o u s and i n f o r m i t t e n t l e a c h i n g 
w i t h i r r i g a t i o n wate r a s w e l l a s gygisum s a t u r a t e d wa te r 
was s t u d i e d on t h e l e a c h i n g of e x c h a n g e a b l e Na from a 
m o d e r a t e l y s o d i c c l a y s o i l . D i f f e r e n t d e p t h s of wa te r 
were a p p l i e d u s i n g c y l e n d r i c a l i n f i l t r o m e t e r s i n s t a l l e d 
i n d u p l i c a t e i n t h e f i e l d h a v i n g s o d i c s o i l . I n t e r m i t t e n t 
p o n d i n g and c o n t i n e o u s p o n d i n g were s i m i l a r i n e f f e c t . 
Use of gypsum s a t u r a t e d wa te r f o r d e a l k a l i z a t i o n had v e r y 
l i t t l e a d v a n t a g e o v e r o r d i n a r y i r r i g a t i o n water i n v iew 
o f h i g h , CaCos c o n t e n t o f t h e s o i l and i t s d i s s o l u t i o n 
d u r i n g l e a c h i n g . 
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COMPOSITION, MINERAL. 
212. Kapoor, B.S .; Singh, H.B.; Goswaini, S.C. Three component 
interstratification in sodic soils, J. Indian 3oc» JQJI Sci. 
1981, 29(1), 123-124. , 
Reports the presence of three compoent inter-
stratified minerals in some sodic soils and also suggests 
that the occurence of such minerals in alkali soils 
appears to be more comnon than generally realised. 
ORGANIC-CALCIUM, £ffect of. 
213. Agarwal, R.P.i Ramamoorthy, B. Effect of different organic 
materials on the availability of calcium in calcareous 
sodic soils. Ann. Arid Zone. 1976, 15(182), 117-120. 
Different types of organic materials have been 
used to improve the structural status of sodic soils. 
Proteineous material like castor cake is useful in 
increasing the solubility of calcium through dissolution 
of CaCOo and other soil minerals under aerobic conditions, 
while semi-proteineous material like sesbania aculeata 
powder is better suited for water-logged conditions. 
Cellelose type of materials like powdered wheat straw 
seems to be of little importance for Calcium availability. 
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CROP PRODUCTION-SUGAR BEET. 
2 1 4 , Geo rge , V.G. Grow s u g a r b e e t on s o d i c s o i l s , I n d i a n F t n g . 
J a n u a r y 1987, 3 6 ( 1 0 ) , 1 9 - 2 1 . 
A c o t t p r e h e n s i v e r e s e a r c h programme on s u g a r b e e t 
was i n i t i a t e d i n 1 9 8 1 . Good d e a l of i n f o r m a t i o n a b o u t 
t h e agronomy and o t h e r a s p e c t s of s u g a r b e e t p r o d u c t i o n 
and u t i l i z a t i o n have been d i s c u s s e d . The p o t e n t i a l 
e n e r g y c r o p i s a l s o a good s e a v e n g e r of sodium i n t h e 
s o i l . I t s c u l t i v a t i o n inqproves t h e s o d i c s o i l s . 
FERTILIZERS-GREEN MAIsiURIlSIG. 
215 . Anand Swarup. Green manuring improves health of sodic 
soils. Indian Fing. August 1988, 38(5), 35-39. 
States that green manuring with dhaincha signifi-
cantly increases the grain yield of rice and wheat and 
improves the ferti l i ty status of the soil considerably. 
I t has been observed that submergence followed after 
incorporation of dhaincha and prior to planting of 




2 1 5 , Khanduja , S , D . ; G o e l , V . L . P a t t e r n of v a r i a b i l i t y i n some 
fuelwood t r e e s grown on s o d i c s o i l s . I n d i a n F o r e s t e r . 
F e b r u a r y 1 9 8 6 , 1 1 2 ( 2 ) , 1 1 8 - 1 2 3 . 
Twelve f a s t - g r o w i n g , m u l t i p u r p o s e fuelwood t r e e -
s p e c i e s were grovm in a l k a l i s o i l s compar ing d i f f e r e n t 
s p e c i e s a f t e r t h r e e y e a r s of p l a n t i n g marked d i f f e r e n c e s 
were o b s e r v e d i n t h e a d a p t a b i l i t y of v a r i o u s s p e c i e s 
( 4 7 . 3 t o 95,756) mean h e i g h t ( 6 9 . 1 t o 4 3 3 , 8 era) and a v e r a g e 
d i a m e t e r ( 0 , 6 8 t o 3 ,45 cm) . P r o s o p i s j u l i f l o r a was b e s t 
among a l l s p e c i e s i n growth f o l l o w e d by E u c a l y p t u s h y b r i d . 
Both t h e s p e c i e s showed a wide r a n g e of v a r i a b i l i t y i n 
h e i g h t w h e r e a s i n t h i c k n e s s . 
GROWTH-PLANT-COMPARATIVE STUDY. 
217. S i n g h , K . ; Sharma, S . K . ; S i n g h a l , R .M, ; Sharma, J . S ; 
Sharma, S,D, A c o m p a r a t i v e s t u d y of s a l i n e - s o d i c and 
normal s o i l s i n r e l a t i o n t o f o r e s t g rowth of South K h e r i 
f o r e s t d i v i s i o n , ( U , p ) . I n d i a n F o r e s t o r , J u l y 1982, 
1 0 8 ( 7 ) , 4 7 1 - 4 8 0 . 
A s o i l s i n v e s t i g a t i o n wasconduc ted i n some s a l t -
a f f e c t e d and no rma l s o i l s o f s o u t h K h e r i f o r e s t d i v i s i o n . 
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(U.P) i n o r d e r t o compare s a l i n e - s o d i c s o i l s where a l l 
f o r e s t s p e c i e s have f a i l e d t o grow; s o d i c s o i l s h a v i n g 
f a i r g rowth of some t o l e r a n t f o r e s t s p e c i e s , and normal 
s o i l s h a v i n g good s t a n d of n a t u r a l s a l f o r e s t . These 
s o i l s v a r y w i d e l y i n s e v e r a l m o r p h o l o g i c a l / p h y s i c a l and 
c h e m i c a l c h a r a c t e r i s t i c s and a c c o r d i n g l y , t h e f o r e s t 
s p e c i e s h a v e shown v a r y i n g growth r e s p o n s e . Few l i n e s 
on r e c l a m a t i o n of t h e s e s o i l s h a v e a l s o been s u g g e s t e d . 
GYPSUM-DIFFUSION-AMENDMENTS. 
2 1 8 . Sharma, K . N , ; Deb, D.L, C h l o r i d e d i f f u s i o n a s i n f l u e n c e d 
by a p p l i c a t i o n of amendments i n s o d i c s o i l s of v a r y i n g 
Gypsum r e c f u i r e m e n t s . J . I n d i a n S o c . S o i l S c i . December 
1989, 3 7 ( 4 ) , 6 5 0 - 6 5 4 . 
I h e e f f e c t of gypsum and presumed a t t h r e e r a t e s 
o f a p p l i c a t i o n (25 , 50 and 100% o f t h e gppsura r e q u i r e m e n t s ) 
on c h l o r i d e (36C1) d i f f u s i o n and t r a n s m i s s i o n f a c t o r 
i n t h r e e s o d i c s o i l s of v a r y i n g gypsum r e q u i r e i r ^ n t s 
was i n v e s t i g a t e d . I h e a p p a r e n t s e l f - d i f f u s i o n c o e f f i c i e n t 
of C h l o r i d e (DaCl) and t r a n s m i s s i o n f a c t o r v a l u e s i n c r e a s e d 
w i t h an i n c r e a s e i n t h e l e v e l of a p p l i c a t i o n of amendments 
i n each of t h e t h r e e s o i l s . 
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"219. Arora, Y.; Chaudhary^ M.R.; Singh, N.T. Dissolution r a t e 
of gypsum in sodic s o i l s , J . Indian Soc. Soil Sc i . 1981, 
29(3), 361-365. 
The leaching s tudies in columns showed tha t 
d issolut ion of gypsum was enhanced manifold in a r t i f i c a l l y 
prepared sodic s o i l s . I t increased with increase in E3P 
and amount of gypsum mixed in the s o i l . The d isso lu t ion 
was maximum in the so i l withCo_2 dominating anion 
-3 -
followed by HC _ and CL , Ihe maximum dissolu t ion was 
four fold tha t of the saturated gypsum solut ion Ihe 
eff iciency of gypsum dissolut ion increased with in ESP 
and decrease in the amount of gypsum mixed in the s o i l . 
Ihe Ca-Na exchange and p rec ip i t a t i on of Ca by carbonates 
increased the d issolut ion of gypsum. 
DQSAGE-Effect of. 
220.. Charanjeet Singh; Chaudhary, M.R.; Arora, Y.; Singh, N.T. 
Effect of d i f ferent concentrations of gypsum solut ion on 
sodic s o i l s . J . Indian Soc. Soil Sc i . 1980, 28C2), 223-226. 
Effect of leaching two a r t i f i c i a l l y prepared 
sodic s o i l s , one r ich in chloride and the other in 
bicarbonate ions with gypsum solut ions was evaluated 
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in the l a b o r a t o r y . The s o i l s packed in a c r y l i c columns 
were leached with gypsum s o l u t i o n s of t h r ee d i f f e r e n t 
c o n c e n t r a t i o n s , keeping the t o t a l amount of gypsum same 
in a l l the t r e a t m e n t s . A g r e a t e r d e c l i n e in ESP and PH 
was observed with decrease in Ca c o n c e n t r a t i o n s in 
l each ing s o l u t i o n s . Leaching with 20 cm s o l u t i o n of 30 
me/1 Ca concen t r a t i on followed by 40 cm d i s t i l l e d water 
proved b e t t e r than any t rea tment in b ica rbona te t r e a t e d 
s o i l s but in c h l o r i d e t r e a t e d one i t s e f f e c t was e q u i v a l e n t 
to leaching with 20 cm s o l u t i o n of 30 m . e . / l c o n c e n t r a t i o n . 
Itie decrease in EC was a funct ion of t o t a l amount of 
s o l u t i o n / w a t e r pas s ing through the Columns in both the 
s o i l s . 
HYDROLOGY-MINERALS, Ef fec t of . 
221 . Alperov i tch , N. ; Shainberg, I . ; Keren, R. S p e c i f i c e f f e c t 
of magnesium on the h y d r a u l i c c o n d u c t i v i t y of sod ic s o i l s . 
J . So i l S c i . December 1981, 32(4) , 543-554. 
Exchangeable Mg does not have a s p e c i f i c e f f e c t 
on the h y d r a u l i c c o n d u c t i v i t y (HC) and c l a y d i s p e r s i o n 
in ca l ca r eous s o i l s converse ly , in wel l -weathered s o i l s , 
which do no t con ta in CaCo,, a s p e c i f i c e f f e c t of 
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e x c h a n g e a b l e Mg i s e v i d e n t , on b o t h HC l o s s e r and Clay 
d i s p e r s i o n , when t h e Na/Mg s o i l s a r e l e a c h e d w i t h 
d i s t i l l e d w a t e r . S o i l c l a y s , when Mg s a t u r a t e d , a r e 
c h e m i c a l l y more s t a b l e and do n o t r e l e a s e e l e c t r o l y t e s 
i n t o t h e s o l u t i o n s , t h e y t h u s d i s p e r s e more e a s i l y when 
l e a c h e d w i t h d i s t i l l e d w a t e r . I h e p r e s e n c e of e x c h a n g e a b l e 
Mg e n h a n c e s t h e d i s s o l u t i o n of CaCo3 i n C a l c a r i o u s s o i l s , 
and t h e e l e c t r o l y t e s p r e v e n t t h e d i s p e r s i o n of t h e c l a y 
and HC l o s s e s i n t h e Na/Mg c a l c a r e o u s s o i l s . 
LEACHING. 
2 2 2 . A r o r a , Y , ; S ingh , N . T . E f f e c t of l e a c h i n g r a t e on t h e 
Ca-Na exchange and remova l of sodium from s o d i c s o i l . 
J . I n d i a n S o c . S o i l S c i . 1981, 2 9 ( 2 ) , 2 6 8 - 2 6 9 . 
Hie e f f e c t of method of c a l c i u m a p p l i c a t i o n and 
r a t e of wa te r a p p l i c a t i o n on t h e remova l of e x c h a n g e a b l e 
sodium from a s o d i c s o i l was s t u d i e d , 
MAMAGEMENT-GQMDITTnNS. PHYSTCn-r;R AS.^fcS-Kf f f^n i- o n . 
223. Ashok Kumar; Abrol, I.P. Relative tolerance of grasses to 
sodic soils. Indian Fjng. September 1982,32(6), 41-43. 
Discusses to reduce soil sodicity and improve soil 
physical conditions application of amendments is recommended, 
the amount required being dependent on the crops intended 
to be grown. 
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CRAINAGS. 
2 2 ^ , Gyp ta , Ram K . ; Ranade , D.H. I ^ t h o d s f o r wa te r d r a i n a g e i n 
s o d i c Block s o i l s . I n d i a n F t n g . J u l y 1988, 3 8 ( 4 ) , 1 3 . 
Methods h a v e been f o r m u l a t e d on management of s a l t 
a f f e c t e d s o i l s , t o f i n d ways fo r d r a i n a g e wa te r i n such 
a way t h a t s o i l s may n o t s u f f e r from e x c e s s wa te r d u r i n g 
i n c e s s a n t r a i n s nor do t h e y show s o d i c i t y o r s a l i n i t y 
due t o s u b s e q u e n t e v a p o r a t i o n . I f t h e s e methods f o l l o w e d 
i n a p r o p e r way w i l l s o l v e t h e p r o b l e m of growing u p l a n d 
K h a r i f Crops such a s c o t t o n and Sorghum in Madhya P r a d e s h 
G u j r a t and M a h a r a s h t r a which have s e v e n t y p e r c e n t of such 
b l a c k s o i l s s u f f e r i n g from wa te r d r a i n a g e p r o b l e m . 
FERTILISERS. 
22S» Yadav, J . S . P , F e r t i l i s e r management i n s a l t a f f e c t e d s o i l s 
fo r i n c r e a s e d e f f i c i e n c y . F e r t i l . i^ews. 1979, 24 ( 9 ) , 6 7 - 7 4 . 
B r i e f l y r e v i e w s t h e f e r t i l i t y s t a t u s of t h e s a l i n e 
and s o d i c s o i l s . The d e f i c i e n c y p r o b l e m s of K . P . K . , Zn, 
Cu, Mn, B and L i a s we l l a s n u t r i e n t u p t a k e e n c o u n t e r e d 
under d i f f e r e n t c o n d i t i o n s of s o i l s a l i n i t y have been 
e x p l a i n e d . The r o l e of i n o r g a n i c f e r t i l i s e r s and o r g a n i c 
manures i n e n h a n c i n g t h e r e c l a i m i n g e f f e c t of amendments 
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and i n i n c r e a s i n g c rop p r o d u c t i o n on t h e s a l t a f f e c t e d 
s o i l s h a s been d e s c r i b e d . The r e s u l t s of v a r i o u s 
e x p e r i m e n t s c o n d u c t e d on t h e u s e of d i f f e r e n t f e r t i l i s e r s 
under v a r i e d c o n d i t i o n s of s o i l s a l i n i t y and s o d i c i t y 
f o r c r o p p r o d u c t i o n a r e p r e s e n t e d . 
NIIROGEN-WHEAT. 
2 2 « , Gurbachan S i n g h . ; Sharma, D . P . N i t r o g e n management f o r 
whea t i n s o d i c s o i l s . I n d i a n F a r m i n g . November 1984, 
3 4 ( 8 ) , 3 7 - 3 9 . 
N i t r o g e n i s i n d i s p e n s a b l e f o r whea t p r o d u c t i o n i n 
s o d i c s o i l s . Urea and amnonium s u l p h a t e a r e e q u a l l y 
e f f i c i e n t f o r whea t c r o p i n s o d i c s o i l s . 
MEASUREMENTS. fHYSICO. 
'227* Samsonova, V . P . ; Zheve l eva , E .M. ; Ko tova , S.A, S a p t i a l 
h e c t e r o g e n e i t y o f O r t s t e i n s i n a s o d d y - P o d z o l i c s o i l . 
P o c h v o v e d e n i e . 1987, 0 ( 1 0 ) , 1 4 7 - 1 5 2 . 
The method of v i s u a l i z a t i o n of m u l t i v a r i a t e d a t a 
showing t h e c o r r e l a t i o n between t h r e e f r a c t i o n s of Fe-i in 
c o n c r e t i o n s number a t two d e p t h s w i th t h e i n c r e a s i n g 
w a t e r l o g g i n g of t h e s o i l , h a s been s u g g e s t e d . The 
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changes in spa t i a l structiore of Fc-Mb concretions with 
increasing waterlogging has been revealed. Different 
s teps of sampling are shown to cause the incompat ibi l i ty 
of r e s u l t s . 
NUIRITIQN-SOYABEEN-ZINC-Effect on. 
228., Gupta/ V.K.; Gupta, S.P. Influence of zinc sources on 
the yie ld and zinc nu t r i t i on of soyabeen (Glycine ^-^x L.) 
on sodic s o i l s . Ann. Arid Zone. 1985, 24(1), 63-67. 
A green house experiment was conducted to 
inves t iga te the influence of Zinc and sodici ty on the 
yie ld and zinc n u t r i t i o n of soyabean grown for 45 days. 
Increasing r a t e s of sodic i ty decreased the shoot y ie ld 
d r a s t i c a l l y , r e s t r i c t i n g growth 56.5 exchangeable sodium 
percentage. Application of Zinc s l i g h t l y counteracted 
the harmful e f fec t of sodic i ty on soyabean y ie ld , 
^ p l i c a t i o n of zinc enhanced the concentration and 
uptake of zinc considerably. Zn-EDTA resu l ted in more 
than twohold zinc concentration in t i s sues and i t s 
uptake as compared to Zinc sulphate . Application of 10 ppm 
Zinc resu l ted in s ign i f i can t ly higher content of Zinc 
as compared to 0 or 5 ppm z inc . Increasing r a t e s of 
exchangeable sodium percentage tended to enhance 
concentration but decreasex zone uptake due to extremely 
reduced p lan t growth. 
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t^ESUBMERGENCE. 
'229* Anand Swarup. P r e - s u b m e r g e n c e f o r more r i c e i n s o d i c s o i l s 
I n d i a n F±nq. J u n e 1984, 3 4 ( 3 ) , 5 - 6 . 
An e x p e r i m e n t was c o n d u c t e d t o f i n d o u t t h e e f f e c t 
o f p r e su tsnergence on r i c e y i e l d i n s o d i c s o i l s . I t i s 
found t h a t p r e submergence i s b e n e f i c i a l fo r t h e g r a i n 
y i e l d . 
RICE,DAMODAR-AMENDMENTS. 
230, B h a t t a c h a r y y a , R . K . ; M i s h r a , B. 'Damodar ' r i c e grows 
w i t h o u t amendments i n h i g h l y s o d i c s o i l . I n d i a n F r n q . 
September 1984, 34 (6i), 15 . 
R i c e v a r i e t i e s ' G e t u ' , ' D a s a l ' , and 'Damodar ' 
t o be t o l e r a n t t o s a l i n e s o i l c o n d i t i o n s . These v a r i e t i e s 
were t r i e d i n p o t s under g r a d e d s o d i c s o i l s a l o n g w i t h 
' I R S ' , ' P a k k a l i ' and ' B a s m a t i t s V O ' . On t h e b a s i s of 
50% r e d u c t i o n i n g r a i n y i e l d ove r normal s a l t t o l e r a n t 
v a r i e t i e s 'Damodar ' , ' D a s a l ' and ' G e t u ' were found t o 
be t o l e r a n t t o h i g h s o d i c c o n d i t i o n s . 'Damodar ' was 
t h e most t o l e r a n t amongst a l l . 
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SORUCTURES, HiYSICAL. 
231. Ashok Kumar; Abrol, I P.; Dargan, K.S. Karnal grass 
grows well in sodic soils. Indian F±nq. June 1980, 30(3), 
14-15. 
Efferts underway to identify crops which can 
withstand high sodicity and poor soil physical conditions. 
Karnal gross is one of the grasses that grows naturally 
in sodic soils particularly in low lying areas where 
rain water accumulates and also under waterlogged 
conditions, 
TAXONOMY. 
23£» Vinayak, A.K.; Sehgal, J.L.; Sharma, P.K. Pedogenesis 
and taxonomy of some alluvium derived sodic soils in 
Punjab. J. Indian Soc. Soil Sci. 1981, 29(1), 71-80. 
Ihree sodic soil profiles representing uncultivated 
Kalerv and Leingrain series and cultivated Isri series 
have been investigated for their morphology and 
phyBiochemical characteristics to evaluate their 




2 3 3 , Mandal , R . C . M o d i f i c a t i o n of a c a l c a r e o u s s o d i c s o i l 
a s a f f e c t e d by l e a c h i n g w i t h s a l i n e w a t e r . Ann« Ar id Zone, 
1977, 1 6 ( 1 ) , 3 9 - 4 4 . 
Leach ing t e s t s c a r r i e d o u t w i t h w a t e r s of s a l i n i t y 
l e v e l s v a r y i n g form 10 t o 80 me/1 and wi th a c a l c a r e o u s 
s o d i c s o i l of SAR5, EH 1 0 . 4 , Ec 2 ,2 mmhos/cm and 
ESP 68 have i n d i c a t e d t h a t h i g h e r h y d r a u l i c of t h e 
s o i l c o u l d be m a i n t a i n e d w i t h s a l i n e w a t e r (80 me/1) . 
I h e e x c h a n g e a b l e sodium c o n t e n t of t h e s o i l was r e d u c e d 
from 9 , 6 2 t o 1.50 me/100 g . when l e a c h e d wi th w a t e r s 
h a v i n g 4 0 . 8 0 me/1 of s a l t . 
SODIFICATION-KiEASURES, PREVENTIVE-GYPSUM-Use o f . 
2 3 4 , Gobran, G.R. ; Dufey, J . E . ; L a u d e l o u t , H. Use of gypsum 
f o r p r e v e n t i n g s o i l s i d i f i c a t i o n : e f f e c t of gypsum 
p a r t i c l e s i z e and l o c a t i o n i n t h e p r o f i l e . J . S o i l S c i . 
1982, 3 3 ( 1 ) , 3 0 9 - 3 1 6 . 
L a b o r a t o r y s t u d i e s were c o n d u c t e d on a m i x t u r e 
o f s u r f a c e s o i l s from t h e N i l e D e t t a . Twenty- two s o i l 
co lumns , i n i t i a l l y s a t u r a t e d b o t h w i th r e s p e c t t o t h e i r 
w a t e r - h o l d i n g c a p a c i t y and t o t h e i r b a s e exchange 
1S2 
c a p a c i t y w t th c a l c i u m , c o n t a i n e d 0 . 0 , 0 . 2 5 , 0 . 5 , 1.0 and 
2 ,0 p e r c e n t s o l i d gypsum i n t h e t o t a l w e i g h t of t h e 
s o l i d m a t e r i a l i n t h e co lumn. T h r e e p a r t i c l e s i z e s of 
gypsum ( / 0 . 5 , 0 . 5 - 1 and 1-2 mm) were mixed e i t h e r w i t h 
t h e t o p l a y e r or w i t h t h e whole s o i l co lumn . The r e s u l t 
- 1 
of l e a c h i n g t h e s e columns w i t h s a l i n e water ^36 megl 
- 1 - 1 
NaCl + 4 meql CaCl-) a t 0 . 1 cmh was compared wi th 
a m a t h e m a t i c a l model b a s e d on thermodynamic e q u i l i b r i a . 
TREAT '^lElNlT-MQA RESIDUES. 
235 . G a r c i a , I s m a e l , ; Pablo Machin; L a z a r a O t e r o ; S a s t r i q u e s , 
Fe rnando O r t e g a . E f f e c t of t h e a p p l i c a t i o n of ^ioa r e s i d u e s 
t o s o i l s w i t h o u t c o m p l e t e s a l t l e a c h i n g . C i e n c . A q r i c . 
1986, 0 ( 2 9 ) , 128 -132 . 
I n a p o t e x p e r i m e n t , w i th s amp le s o f s a l i n e and 
weakly s a l i n i z e d s o i l s from a column e x p e r i m e n t i n which 
t h e S3T ( t o t a l s o l u b l e s o l i d s ) l e a c h i n g was n o t c o n c l u d e d . 
MOB l i q u o r s i n d u c e d a d e c r e a s e of t o x i c s a l t s and gypsum 
f o r m a t i o n . Gypsum showed a h i g h c o r r e l a t i o n w i t h t h e 
c r o p p r o d u c t i o n of common Rhodes on t h e weakly s o l i n i z e d 
s o i l , and a h i g h p r o b a b i l i t y of n o t c o r r e l a t i n g w i t h 
y i e l d i n t h e s t r o n g l y s a l i n e s o i l . 
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WATER, E f f e c t of-FIELD STUDY. 
236, P a l i w a l , K . V . ; Ram Deo. F i e l d s t u d y on t h e e f f e c t of wa te r 
q u a l i t y on s o i l s . J . I n d i a n S o c . S o i l S c i . 1978, 2 6 ( 3 ) , 
3 0 9 - 3 1 0 . 
A s t u d y c o n d u c t e d on random w a t e r and s o i l s amp le s 
o b t a i n e d from Bhi lwara d i s t r i c t i s r e p o r t e d and t h e e f f e c t 
of wa te r q u a l i t y on s o i l p r o p e r t i e s i d d e s c r i b e d . 
TOLERANCE-SODIUM CHLORIDE-EXPERIMENT. 
237. Ashraf, M.; McNeilly, T.; Bradshew, A.D. Tolerance of 
Holeus lanatus and Agrostis s to loni fera to sodium Chloride 
in so i l solut ion and sal ine spray .P i . S o i l . 1986, 96(1), 
77-84. 
Inland and sea c l i f f populations of both Agrostis 
s to lonifora L, and Holeus lanatus L, were subjected to 
so i l Ka Cl t reatments . Of 100 and 200 mol m NaCl, 
and tolerance examined using p lan t dry weight da ta . 
A p a r a l l e l experiement subjected them to s a l t spray 
treatments of 2.5%, 5% and 10% NaCl in d i s t i l l e d water, 
and tolerance assessed from leaf damage. 
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UNDERGROUND WATER-ANIMAL HUSBANDRY-LIVESTQCK-SHEEP. 
2 3 8 . M i t t a l , J . P . Sheep r a i s i n g on u n d e r g r o u n d s a l i n e w a t e r s 
i n R a j a s t h a n D e s e r t . I n d i a n F±nq. March 1986, 35 ( 1 2 ) , 21 -23 , 
S t a t e s t h e e f f e c t of p r o l o n g e d i n t a k e of s a l i n e 
w a t e r on t h e h e a l t h and p e r f o r m a n c e of Warwari and 
magra s h e e p . The p r o d u c t i v e and r e p r o d u c t i v e p e r f o r m a n c e 
of t h e s e b r e e d s i s n o t n o t i c e a b l y a f f e c t e d u p t o a TSS 
l e v e l of 3 .5 g p e r l i t r e . I h i s i s t h e upper s a f e l i m i t 
f o r t h e s e b r e e d s . I n t a k e o f s a l i n e wa te r beyond t h i s 
l e v e l p r o d u c e s a d v e r s e e f f e c t on t h e g e n e r a l h e a l t h 
and t h e r e p r o d u c t i v e f a c i l i t i e s . 
QUALITY-AREA. 
239 . Singh, D.V.; Pal, B.; Pal, K.; Kishore, R. Quality of 
underground irrigation waters in serai-arid tract of 
d is t r ic t Agra. III-Tehsils Bah and Fetehabad. Ann, ^ irid 
Zone. 1981, 20(1), 48-52. 
Ihe analysis of irrigation waters revealed that 
majority of waters were Na-Mg-Ca type and had EC less 
than 4.0 mmhos/cm. Low EC waters X4 mmhos/cm) x-^eie 
dominated in bicarbonate ions while high EC waters in 
chlorides. The problem of residual sodium carbonate 
was observed in the waters of shallow wells/tubewells 
and the salinity problem in deeper aquifers. 
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WAS'IELANDS. ALKALIKE-FERTILIZERS-ZINC. 
2 4 0 . Singh, T.N.; Singh, M,P.; Gulab Singh. Zinc application 
booasts wheat production in alkali wastelands. Indian Finq. 
July 1989, 39(4), 21-22. 
As a result of field experiments conducted for 
three years on alkali wasteland of Narendra Deva 
University of Agriculture and Technology, Kumarganj 
(Paizabad) . I t has been found that Zinc sulphate used 
at 30 kg per hectare increased the wheat yield from a 
bare 19 quintals to 36 quintals per hectare. 
DEV i^OPI^ NT. 
241 . Marballi, D.A, Strategies for massive programme of 
development of wastelands. Indian Forester. May 1986, 
112(5), 377-386. 
Discusses that the massive programmes for wasteland 
have been discussed in detai l . The necessary best possible 
use of wasteland resources through sciem^ific land 
management to produce fuel,fodder, small timber and 
fruit are also suggested. 
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FODDER> FORAGE. 
2 4 2 . P a t h a k , P . S . ; Deb Roy, R. S i l v i p a s t r a l s y s t e m f o r f o r a g e 
p r o d u c t i o n on w a s t e l a n d s . I n d i a n Fjnnq. November 1987, 3 7 ( 8 ) , 
1 0 - 1 1 . 
The s i l v i p a s t o r a l sy s t em i n v o l v e s p r o d u c t i o n on 
f o r a g e g r a s s e s and legumes w i t h m u l t i p l e p u r p o s e t r e e s 
u s e d i n i t i a l l y under c u t and c a r r y aya tem and l a t t e r 
on g r a z e d i n s i t u . T h e r e f o r e , i t i s e s s e n t i a l t o f o l l o w 
an i n t e g r a t e d approach of growing t r e e s and f o r a g e g r a s s e s 
and legumes s i m u l t a n e o u s l y on t n e same l a n d under s i l v i -
p a s t o r a l sys t em of f a rming which i s c l o s e r t o t h e n a t u r a l 
a p p r o a c h and i s e c o l o g i c a l l y sound . 
LANDUSE-AFFQRESTATION-RAJASTHAN. 
24 3 , Raghav, K . S . S u g g e s t e d l and use and a f f o r e s t a t i o n of 
w a s t e l a n d i n t h e n o r t h - e a s t e r n p a r t of t h e a r a v a l l i 
h i l l g a p s . Ann. Ar id Zone . 1988, 2 7 ( 1 ) , 4 7 - 5 6 . 
The paper embod ies t h e r e s u l t s of s t u d i e s c a r r i e d 
o u t on q u a t e r n a r y g e o l o g y , geomorphology and d e s c t i f i -
c a t i o n i n t h e n o r t h - e a s t e r n p a r t of A r a v a l l i h i l l gaps 
a r o u n d Sambhar s a l t l a k e i n R a j a s t h a n . The dominan t 
l a n d s c a p e f e a t u r e i s t h e s u p e r i n p o s i t i o n of e a r l i e r 
humid l a n d s c a p e by l a t e r aeoldian d e p o s i t s i n s e m i - a r i d 
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to arid climates. Ihe area is facing environmental 
problems due to sand accretion, soil, salinisation, 
soil erosion, flooding and water logging. These are 
products mainly of erosional and depositional processes 
accentuated by overgrazing, deforestation, engineering 
constructions and unplanned cultivation on the dune tops 
TECHNIQUES, AGRO-TREE PLANTATION. 
24:4, Singh, R.K. Utilization of wastelands through tree 
plantation. Indian F±nq. July 1988, 38(4), 3-5. 
States that by using proper agro techniques 
and selecting appropriate fruit species and their 
varieties, it may be possible to grow and manage fruit 
cultivation on wastelands successfully. There is a need 
for change of attitude and the prevailing concept of 
growing trees for fuel, fodder and timber as presently 
being emphasized under various programmes. The fruits 
should get priority over forest trees particularly 
when our targets are the small and marginal farmers. 
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CULTIVATION-STYLO. 
2 4 5 . P a t i l , B . D . ; P a t h a k , P . S . Grow S t y l o on was t e l a n d s . 
I n d i a n F i n g . March 1986, 3 5 ( 1 2 ) , 1 2 - 1 3 . 
D i s c u s s e s t h a t s t y l o h a s been c u l t i v a t e d on 
w a s t e l a n d s t o f i n d o u t i f i t can be c u l t i v a t e d on s e m i -
a r i d d ry s i t u a t i o n s where even t h e s o i l i s i m p o v e r i s h e d . 
I t h a s shown wide r a n g e of a d a p t a b i l i t y , ^ x c e p t f o r t h e 
a r i d c o n d i t i o n and e x t r e m e a c i d i c , s a l i n e a l k a l i n e and 
w a t e r l o g g e d a r e a s , i t can be grown on a l l o t h e r t y p e s 
of w a s t e l a n d s . Technology i s now a v a i l a b l e fo r i t s 
c u l t i v a t i o n on t h e s e w a s t e l a n d s . 
BIOMANURE-ASSIMILATION . 
246 . Smith, J.L.; Norton,J.M.; Paul, E.A. Decomposition of 
carbon-14 and nitrogen-15 labeled organisms in soil 
under anaerobic conditions. PI. Soil. 1989, 116(1), 
115-118. 
Carbon and nitrogen mineralized from soil under 
waterlogged conditions may come from the soil microbial 
biomass pool and potentially could be used for biomass 
14 15 
estimations. CX .and N labeled cells added to soil 
were monitored for decomposition under aerobic and 
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a n a e r o b i c c o n d i t i o n s . Under a e r o b i c c o n d i t i o n s 12-4 2% 
of t h e added o r g a n i s m C was m i n e r a l i z e d and 1-39% of 
t h e N. Under wa te r l ogged c o n d i t i o n s 13-33% of t h e C 
and 4-13% of t h e N was m i n e r a l i s e d . Ihe m i n e r a l i z e d 
o r g a n i s m C a s a p e r c e n t of t h e t o t a l C e v o l v e d was 
c o n s i s t e n t f o r b o t h a e r o b i c and a n a e r o b i c c o n d i t i o n s , 
however t h e n i t r o g e n showed e x t r e m e v a r i a t i o n s . 
SOILS^ ACID-S)CCHANGEABLE MANGAHESB-^ REACTIQMS. 
247 . Mukhopadhayay, A . k . ; Mandal, S.K. E x c h a n g e a b l e manganese 
c o n t e n t i n w a t e r - l o g g e d s o i l s of a c i d i c r e a c t i o n a s 
i n f l u e n c e d by p r e s u b m e r g e n c e m o i s t u r e r e g i m e s , o r g a n i c 
m a t t e r and p h o s p h a t e a d d i t i o n s . I n d i a n A g r i c . 1976, 
2 0 ( 3 ) , 1 7 7 - 1 8 2 . 
A l a b o r a t o r y e x p e r i m e n t was c o n d u c t e d t o s t u d y 
t h e e f f e c t of t h r e e p r e s u b m e r g e n c e m o i s t u r e r e g i m e s 
and added o r g a n i c m a t t e r and p h o s p h a t i c f e r t i l i z e r s 
on t h e changes i n t h e e x c h a n g e a b l e Mn c o n t e n t i n w a t e r -
l ogged s o i l s of a c i d i c r e a c t i o n . I h e s t u d y showed t h a t 
t h e e x c h a n g e a b l e i%i c o n t e n t i n b o t h t h e s o i l s was h i g h e s t 
when t h e s o i l s were k e p t under a i r d ry c o n d i t i o n fo r 
15 days p r i o r t o f l o o d i n g and l o w e s t when t h e s o i l s were 
k e p t a t 60% of iftf.H.C. p r i o r t o s u b m e r g e n c e . Organ ic 
m a t t e r a d d i t i o n r e s u l t e d i n a c o n s i d e r a b l e i n c r e a s e i n 
t h e e x c h a n g e a b l e Mn c o n t e n t . 
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CROP fRQDUCTION-FODDER-WEEDS. 
2 4 8 , Ba l , A .R . ; D u t t , S.K. A p r o s p e c t i v e fodde r fo r s a l i n e 
and w a t e r l o g g e d s o i l s . I n d i a n F a r m i n g . J u l y 1987, 3 7 ( 4 ) , 2 6 , 
S t u d i e s h a v e shown t h a t c o i x l a c h r y m a - j o b b i , a 
n a t i v e weed/ can be grown s u c c e s s f u l l y f o r fodde r unde r 
h i g h l y s a l i n e and w a t e r l o g g e d s o i l c o n d i t i o n s where no 
c e r e a l c r o p s can be grown p r o f i t a b l y . 
GROWTH PLANT-RUMEX SPP-ROOT. 
249. Voesenek, L.A.C.J.; Blom, C.W.P.M.; Pouwels, R.H.W. 
Root and shoot development of Rumex spp. under waterlogged 
condi t ions . Can. J . Bot. 1989, 67(6), 1865-1869. 
Ihe responses of Romex acetosa, Rumex c r i spus , 
and Rumex Pa lus t r i c s to d i f fe ren t levels of waterlogging 
were studied in sand cul ture experiments. Rumex cr ispus 
and R. Pa lus t r i c s developed new f lood ing- res i s t an t 
roo ts as a response to waterlogging. The growth of 
these new roots caused a changed v e r t i c a l d i s t r i bu t ion 
of the root length in these species, most root length 
was concentrated in the upper 10 cm of the s o i l . Humex 
Acetosa did not show s ign i f ican t development of flooding-
r e s i s t a n t roots anddid not change i t s v e r t i c a l too t 
191 
d i s t r i b u t i o n d u r i n g f l o o d i n g of t h e s o i l . The r e s u l t s 
of t h e e x p e r i m e n t s i n d i c a t e t h a t g rowth e x p r e s s e d a s 
r e l a t i v e growth r a t e i s p o s i t i v e l y c o r r e l a t e d t o t h e 
deve lopmen t of new f l o o d i n g r e s i s t a n t r o o t s under w a t e r -
logged c o n d i t i o n s , 
^aCRQNUTRIENT, E f f e c t o f -RICE. 
2 5 0 . P a t r a , D . ; H a l d a r , M.; Mandal, L .N. E f f e c t of P, Cu and 
2n a p p l i c a t i o n on t h e a v a i l a b i l i t y of Zn, Cu, Fe, Mn and 
P and t h e i r u p t a k e by r i c e i n w a t e r l o g g e d s o i l s , J . I n d i a n 
S o c . S o i l S c i . 1981, 2 9 ( 3 ) , 3 3 7 - 3 4 2 . 
S tudy t h e e f f e c t of a p p l i c a t i o n of v a r y i n g l e v e l s 
of P (0 , 1000 ppm), Cu ( 0 , 5 ppm) and Zn (0 ,10 ppm) i n a 
w a t e r l o g g e d r i c e s o i l on t h e c h a n g e s i n t h e a v a i l a b i l i t y 
of t h e above e l e m e n t s a s w e l l a s of Fe and inn i n s o i l . 
I he r e s u l t s showed t h a t a p p l i c a t i o n of P d e c r e a s e d t h e 
c o n t e n t of DTPA = e x t r a c t a b l e Cu, Zn and Fe b u t 
i n c r e a s e d t h a t of Mn, 
WATERLCXSGING-AINJALYSIS, CHEMICAL-GRASS, KALLAR. 
r25.1. B h a t t i , A. S a e e d , ; Sa rwar , G . ; T a h i r a Ahmed; Arshad , M.; 
T a h i r , M. E f f e c t s of p h e n y l m e r c u r i e a c e t a t e and w a t e r l o g g i n g 
on L e p t o c h l o a f u s c a (L) Kunth ( K a l l a r g r a s s ) : l Growth . 
Pak . J . S c i . I n d . R e s . 1988, 3 1 ( 3 ) , 2 0 3 - 2 0 5 . 
An e x p e r i m e n t was c o n d u c t e d t o examine t h e e f f e c t s 
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of waterlogging on the growth of 'Kallar* grass grown 
at two concentrations of NaCl in the soil for 72 hours 
and sprayed with phenylmercune acetate (PMA), an 
antitr an spirant. 
CROPS FRQDUCTIQN-Effect on-YAM-YIELD. 
252. IgwilO/ Ndubisi; Arthur, C.D. Udeh. Effect of waterlogging 
yam vines on vegetative growth and tuber yield. Ann.^ppl. 
Biol. 1987, 110(2), 391-398. 
Ihe effect of waterlogging the vines of two yam 
varieties for 24, 48 and 72 hours at two stages of growth 
with or without fertiliser application, was studied in 
the field. Waterlogging caused a progressive degeneration 
of the leaf starting with the development of fresh lesious 
on the lower leaf surface, through necrotic spots or 
portions, to complete leaf necrosis. The degree of leaf 
damage was greater with Um 680 than with oviaoturago. 
Waterlogging also caused the breakdown of the apical 
bunds of the vines. Ihe degrees of damage increased with 
the duration of waterlogging. 
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PHYSIOLOGY-COTTON. 
2 5 0 . Kieyer, W.S , ; R e i c o s k y , D . C . ; B a r r s , ri.D.; Smi th , R .C .G. 
f h y s i o l o g i c a l r e s p o n s e s of c o t t o n t o a s i n g l e w a t e r l o g g i n g 
a t h i g h and low N - l e v e l s . P I . S o i l . 1987, 1 0 2 ( 2 ) , 1 6 1 - 1 7 0 . 
S u r f a c e i r r i g a t e d c o t t o n (Gossypium h i r s u t u r n L.) 
grown on s l o w l y d r a i n a g e c l a y s o i l i s s u b j e c t e d t o s h o r t -
t e rm p e r i o d s of w a t e r l o g g i n g a t each i r r i g a t i o n which 
g e n e r a l l y r e s u l t s i n r e d u c e d p r o d u c t i v i t y . The s equence 
of a b o v e - a n d be low-g round p l a n t r e s p o n s e s t o t r a n s i e n t 
w a t e r l o g g i n g and t h e r o l e of N a v a i l a b i l i t y i n mod i fy ing 
t h e immedia te r e s p o n s e s were s t u d i e d . 
INNOCULATION-Efffiect of-PHYTQPIHORA-;R£D RASPBERRY. 
254, Duncan, J . M , ; D iana , M. Kennedy. I h e E f f e c t o f w a t e r -
l o g g i n g on p h y t o p h t h o r a r o o t r o t of r e d r a s p b e r r y . 
P l a n t P a t h o l . ( L o n d o n ) , 1989, 3 8 ( 2 ) , 1 6 1 - 1 6 8 . 
Red r e s p b e r r y p l a n t s were s u b j e c t e d t o w a t e r l o g g i n g 
a f t e r i n o c u l a t i o n w i t h d i f f e r e n t s p e c i e s of p h y t o p h t h o r a 
i s o l a t e d from f i e l d o u t b r e a k s of r o o t - r o t . The commonest 
s p e c i e s , a form of P . megasperma was h i g h l y p a t h o g e n i c 
t o r e s p b e r r y whe ther t h e p l a n t s had been w a t e r l o g g e d o r 
n o t , b u t w a t e r l o g g i n g i n c r e a s e d t h e s e v e r i t y of d i s e a s e 
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by o t h e r s p e c i e s . P . Cambivora and i=. d r e c h s l e r i were 
m o d e r a t e l y p a t h o g e n i c and n o n - p a t h o g e n i c r e s p e c t i v e l y 
i n n o n - w a t e r l o g g e d c o n d i t i o n s b u t k i l l e d p l a n t s t h a t 
had been w a t e r l o g g e d f o r 4 d a y s . P . megasperma v a r . 
megasperma r e q u i r e d l o n g e r p e r i o d s of w a t e r l o g g i n g t o 
c a u s e s e v e r e symptoms and d i d n o t k i l l p l a n t s . Roo t 
r o o t i n g of w a t e r l o g g e d and n o n - w a t e r l o g g e d p l a n t s was 
c o n t r o l l e d w i th a m e t a l a x y l and Cu m i x t u r e . The r e s u l t s 
i n d i c a t e d t h a t s e v e r a l s p e c i e s of p h y t o p h t h o r a may 
c o n t r i b u t e to poor growth and d e a t h of r a s p b e r r i e s grown 
i n p o o r l y d r a i n e d s i t e s . 
INVESTIGATION. 
2 5 5 . Kiendelssohn, I r v i n g A . ; Karen , L. I4ckee. S p a r t i n a 
a t t e r n i f l o r a d i e b a c k i n L o u i s i a n a (USA): Time-Course 
i n v e s t i g a t i o n of s o i l w a t e r l o g g i n g e f f e c t s . J . a c o l . 
1988, 7 6 ( 2 ) , 5 0 9 - 5 2 1 . 
T r a n s p l a n t a t i o n of s t e a m s i d e s p a r t i n a a l t e r n i f l o r a 
swards i n t o t h e more w a t e r - l o g g e d and l e s s p r o d u c t i v e 
i n l a n d marsh c a u s e d r a p i d d e c r e a s e i n s o i l r e d o x p o t e n t i a l 
and i n c r e a s e s i n i n t e r s t i t i a l w a t e r s u l p h i d e and WH 
c o n c e n t r a t i o n s and r o o t a l c o h o l d e h y d r o g e n a s e a c t i v i t y . 
One yea r l a t e r , s t a n d i n g c r o p s i n t h e s e t r a n s p l a n t e d 
? 9 5 
swards were s i g n i f i c a n t l y r e d u c e d compared t o t h e i r 
s t r e a m s i d e c o n t r o l s . R e c i p r o c a l t r a n s p l a n t a t i o n f rom 
i n l a n d t o s t r e a m s i d e r e s u l t e d i n t h e a m e l i o r a t i o n of 
t h e d e t r i m e n t a l c o n d i t i o n s a s s o c i a t e d w i t h t h e w a t e r -
logged i n l a n d march and i n an i n c r e a s e i n s t a n d i n g c r o p 
l e v e l s e q u i v a l e n t t o s t r e a m s i d e c o n t r o l s . S o i l s a l i n i t y 
and EH were n o t s i g n i f i c a n t f a c t o r s i n c a u s i n g r e d u c e d 
growth of S, a t t e r n i f l o r a . S u l p h i d e t o x i c i t y / i n 
c o m b i n a t i o n wi th e x t e n d e d p e r i o d s of a n a e r o b i c m e t a b o l i s m 
i n t h e r o o t s a p p e a r e d t o be a major f a c t o r a s s o c i a t e d 
w i t h r e d u c e d growth of S . a l t e r n i f l o r a and may be a c a u s e 
of d i e b a c k i n t h e m a r s h e s . 
ION EJOCHANGE-ISOTQPIC-PHOSPHATE. 
256 . Chaudhury , F .A. E f f e c t of w a t e r l o g g i n g on i s o t o p i c a l l y 
e x c h a n g e a b l e phosphak and i r o n i n sone s o i l s . I h a i j . 
A q r i c . S c i . 1986, 1 9 ( 4 ) , 3 2 1 - 3 2 6 . 
Four s o i l s were u s e d i n t h e e x p e r i m e n t s , namely 
Macraerry, G i f fnock , T i s t a and B r a h m a p u t r a . The r e s u l t s 
r e v e a l t h a t w a t e r l o g g i n g s u b s t a n t i a l l y i n c r e a s e d t h e 
amounts of i s o t o p i c a l l y e x c h a n g e a b l e p o o l of p h o s p h a t e 
and i r o n i n a l l fou r s o i l s a s compared w i t h a e r o b i c 
s o i l s . I s o t o p i c s t u d i e s a l s o show t h a t b u f f e r e d ammonium 
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a c e t a t e can e x t r a c t most of t h e e x c h a n g e a b l e i r o n w h i l e 
mos t of t h e e x c h a n g e a b l e p h o s p h a t e r ema ined on t h e s u r f a c e 
of t h e s o i l p a r t i c l e s . The r e s u l t s f u r t h e r i n d i c a t e t h a t 
w i th t h e i n c r e a s e i n t h e i s o t o p i c a l l y e x c h a n g e a b l e p o o l 
of i r o n , t h e e x c h a n g e a b l e p o o l of p h o s p h a t e was a l s o 
i n c r e a s e d , 
IRRIG ATION-EROJEC TS . 
2 5 7 . Bowonder, B , ; Ramana, K . V . ; Ra ja Gopa l , R. W a t e r l o g g i n g i n 
i r r i g a t i o n p r o j e c t s . Sadhna , 1986, 9 ( 3 ) , 1 7 7 - 9 0 . 
Us ing two i r r i g a t i o n p r o j e c t s a s e x a n p l e s t h e 
f a c t o r s c o n t r i b u t i n g t o w a t e r l o g g i n g have been i d e n t i f i e d . 
P o l i c y i n t e r v e n t i o n s needed f o r r e d u c i n g w a t e r l o g g i n g i n 
i r r i g a t i o n p r o j e c t s a r e i d e n t i f i e d , such a s p r o m o t i n g 
c o n j u n c t i v e u s e of s u r f a c e and ground w a t e r , and p u b l i c 
d e m o n s t r a t i o n p rogrammes . 
NUTRITIQN-MINERAL-CQTTQN. 
258. Hock ing , P . J . ; R e i c o s k y , D . C . ; Meyer, W.3 . E f f e c t of 
i n t e r m i t t e n t w a t e r l o g g i n g on t h e m i n e r a l n u t r i t i o n of 
c o t t o n . P I . S o i l . 1987, 1 0 1 ( 2 ) , 2 1 1 - 2 2 1 . 
A f i e l d e x p e r i m e n t was c o n d u c t e d t o i n v e s t i g a t e 
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t h e e f f e c t s of i n t e r m i t t e n t w a t e r l o g g i n g on t h e n u t r i e n t 
s t a t u s of c o t t o n (Gossypium h i r s u t u m GV. D e l t a p i n e 61) . 
I he c r o p was grown i n a s l o p i n g p l o t of s o i l i n which 
a g r a d i e n t of w a t e r - t a b l e d e p t h r a n g i n g from 0.U4 m 
above t o 0 ,60 m below t h e s o i l s u r f a c e was e s t a b l i s h e d 
d u r i n g two p e r i o d of w a t e r l o g g i n g i n mid summer and e a r l y 
au tumn. The f i r s t w a t e r l o g g i n g l a s t e d 8 d a y s ; t h e seond 
l a s t e d 16 d a y s . 
ELANTATION-fHOTOSYNTHESIS-EUCALYPTUS. 
259 • Van Der Moezel , P . F . ; .^atson, L . E . ; B e l l , D .T . Gas 
exchange r e s p o n s e s of two E u c a l y p t u s s p e c i e s t o s a l i n i t y 
and w a t e r l o g g i n g . Tree P h y s i o l . 1989, 5 ( 2 ) , 2 5 1 - 2 5 8 . 
The e f f e c t s of s a l i n i t y and w a t e r l o g g i n g on 
s t o m a t a l c o n d u c t a n c e , n e t p h o t o s y n t h e s i s and t r a n s p i -
r a t i o n of 3-month o l d E u c a l y p t u s c a m a l d u l e n s i s Dehnh. 
and E u c a l y p t u s l e s o u e f i i Maiden S e e d l i n g s were s t u d i e d 
unde r g r e e n h o u s e c o n d i t i o n s . Under n o n - s a l i n e c o n d i t i o n s 
w a t e r l o g g i n g i n d u c e d s t o m a t a l c l o s u r e i n bo th s p e c i e s . 
However, t h e s t oma ta of E . C a m a l d u l e n s i s r e o p e n e d a f t e r 
f i v e weeks, when a d v e n t i t i o u s r o o t s were p r o d u c e d . 
R e l a t i v e t o t h a t of c o n t r o l s , h e i g h t growth of w a t e r l o g g e d 
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s e e d l i n g s was g r e a t e r i n E. C a m a l d u l e n s i s t h a n i n E. 
L e s o u e f i i , a s were r a t e s o f p h o t o s y n t h e s i s and t r a n s -
p i r a t i o n . I n a f r e e l y d r a i n e d medium, h i g h s a l i n i t y 
r e d u c e d r a t e s of s e e d l i n g h e i g h t g rowth and p h o t o s y n t h e s i s , 
r e l a t i v e t o t h o s e i n c o n t r o l , l e s s i n E . l e s o v e f i i t h a n 
i n E. C a m a l d u l e n s i s . I n b o t h s p e c i e s , h e i ^ t growth 
s t o m a t a l c o n d u c t a n c e and p h o t o s y n t h e t i c r a t e were l o w e s t 
under c o n d i t i o n s of s a l i n e w a t e r l o g g i n g . 
PLAKT GROWTH-COMPARATIVE STUDY-CEREALS . 
260 • Kono; Y o s h i r o ; Yamauchi, A k i r a ; Nonoyama, T o s h i h i r o ; 
T a t s u m i , J i r o . Comparison of g rowth r e s p o n s e s t o w a t e r -
l o g g i n g of summer c e r e a l s w i t h s p e c i a l r e f e r e n c e t o 
r o o t i n g a b i l i t y . J p n . J . C r o p . S c i . 1988, 5 7 ( 2 ) , 3 2 1 - 3 3 1 . 
The r e s p o n s e s of n o d a l r o o t i n g and p a r t i t i o n i n g 
of d ry m a t t e r be tween s h o o t and r o o t s were compared among 
n i n e s p e c i e s of summer c e r e a l s under w a t e r l o g g i n g of 
s h o r t - t e r m ( s e e d l i n g s t a g e ) and l o n g - t e r m (from s e e d l i n g 
t o h e a d i n g ) t r e a t m e n t s . I h e c r o p s used showed a g e n e r a l 
t e n d e n c y t o i n c r e a s e t h e number of r o o t s from t h e main 
s tem under b o t h t r e a t m e n t s . 
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REMEDIES. 
261 • Uppal/ H.L. ; Mangat, N .S . Waterlogging in Muktasar town 
and ad jacen t a r e a s - i t s causes and r e n « d i e s . J . I n s t n . 
Enqrs . I n d i a . 1981, 62(3) , 193-198. 
Gives a f a c t u a l p r e s e n t a t i o n of the problem of 
water logging in t h e Muktsar town and ad j acen t a r e a s in 
the Fa r idko t d i s t r i c t of south-wes t Punjab - i t s causes , 
e f f e c t s and proposed r emed ies . 
fRODUCTIOK-SPORE-Effect on-LIGKICOLOUS BA3IDI0MYCETES. 
262. Okhyoya, J . A . ; Harvey, R. E f f e c t s of water logging on 
spore p r o d u c t i v i t y of s e l e c t e d l i g n i c o l o u s bas id iomyce te s . 
Korean J . My c o l . 1987, 14(3) , 231-235. 
Spore p roduc t ion mechanism of s e l e c t e d l i g n i c o l o u s 
bas id iomycetes was i n h i b i t e d by soaking t h e i r sporocraps 
in water for va ry ing p e r i o d s . Depending on the du ra t i on of 
immersion, some spec ies resumed spore d i s cha rge , while 
i n o t h e r s i t was complete ly r u i n e d . This was r e l a t e d to 
the n a t u r e and cons i s t ency of these s p o r o c a r p s . All the 
s p e c i e s s t ud i ed absorbed water q u i t e r e a d i l y i n t o t h e i r 
spo roca rps . The l o s s of t h i s water through dehydra t ion 
was more r a p i d in smal le r and d e l i c a t e spec ie s than the 
bulky and r o b u s t ones . 
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SEEPAGE-DEVELQPMElNiTS-HROJECTS^TUMGAaiADRA. 
• 2 6 3 . Bhadrapur , T .G . ; S e s h a g i r i r a o , T. E f f e c t of s eepage and 
w a t e r l o g g i n g on t h e deve lopmen t of s a l i n e and s o d i c s o i l s 
i n Tungabhadra p r o j e c t a r e a of K a r n a t a k a . J . I n d i a n S o c . 
S o i l S c i . 1979, 2 7 ( 4 ) , 4 0 8 - 4 1 3 . 
I n a nxamber of l o c a t i o n s i n t h e Tungabhadra p r o j e c t 
a r e a i n K a r n a t a k a , t h e low land s o i l s were a f f e c t e d by 
s a l i n i t y and a l k a l i n i t y due t o s e e p a g e from u p l a n d s . A l l 
t h e s o i l b o d i e s were s a l i n e - s o d i c . However, t h e ESP 
v a l u e s and t h e i o n i c c o n c e n t r a t i o n d e c r e a s e d from t he 
s u r f a c e l a y e r downwards . I he c o n c e n t r a t i o n of sodium 
e x c e e d e d t h e combined c o n c e n t r a t i o n of c a l c i u m and 
Magnesium t h r o u g h o u t t h e s o i l b o d y . C h l o r i d e c o n c e n t r a -
t i o n e x c e e d e d s u l p h a t e o n l y i n t h e s u r f a c e l a y e r and i n 
t h e lower l a y e r s t h e t r e n d was r e v e r s e d . 
SOIL, CALCAREOUS-CHARACTERISTICS. 
2 6 4 . jha, S.N.; Sharma^  B.M. Characteristics of iNlatural 
waterlogged calcareous soils of North Bihar. J . Indian 
Soc. Soil Sci. September 1989, 37(3), 594-598. 
Existence of low lands and uplands in juxtaposition 
meandering courses of the rivers due to low slope 
gradient, high content of free calcium carbonate and 
201 
patehy occurence of salt affected soils are some vf the 
important features of calcareous soils of North Bihar. 
All the profile characteristics are dominently influenced 
by physiography and hydrology. Comparative study of 
profiles in lower and upper positions of two waterlogged 
basin shapped lowlands are presented to assess the 
pedogenic behaviour in relation to waterlogging. 
WOOD PRODUCTION. 
265. Mittal, J.P. Effect of underground saline waters on wool 
production. Indian J. Anim.Sci. 1988, 58(1), 142-4. 
Deals with the effect of natxural saline water 





APPENDIX - A 
GLOSSARY 
Acid s o i l - A s o i l g iv ing an ac id ireaction (below pH 7.0) 
Aerat ion, s o i l - The p r o c e s s by which a i r and other gase s in the 
s o i l are renewed. The r a t e o f s o i l aera t ion depends 
l a r g e l y on the s i z e and number of s o i l pores and on the 
amouiii of water c logg ing the p o r e s . 
Aerobic - L iv ing or a c t i v e o n l y i n the presence of molecular 
oxygen. Perta ining t o or induced by aerobic organisms, 
such a s aerobic decomposit ion. 
Alka l i So i l - An a l k a l i s o i l which has e i t h e r so high a degree 
of a l k a l i n i t y (pH 8 .5 or hiqher) or so high a percentage 
of exchangeable sodium (15 per c e n t or h i g h e r ) , or 
both, t h a t the growth of roost crop p l a n t s i s reduced. 
Thus a l k a l i s o i l s , a s a group, have a wide range of 
exchangeable sodixun and pH. ( see Sodic s o i l ; s a l t -
Affected s o i l ) . 
Alkal ine s o i l - Any s o i l t h a t i s a lka l ine i n reac t ion 
A lka l i za t ion <- A process whereby the exchangeable sodium 
content of the s o i l i s increased . 
Anaerobic - L iv ing or a c t i v e i n the absence of molecular oxygen. 
Black s o i l s - A term used i n Canada for s o i l with dark-colored 
surface horizons of the Black (Chernozem) zone; inc ludes 
Black Earth or Chernozem, Wiesenboden, s o l o n e t z , e t c . 
calcareous S o i l - s o i l conta in ing s u f f i c i e n t calcium carbonate 
(o f ten wi th magnesium carbonate) to e f f e r v e s c e v i s i b l y 
when t rea ted with co ld 0 . 1 N hydrochlor ic a c i d . 
Cation Exchange - The interchange between a c a t i o n in s o l u t i o n 
and another cat ion on the surface of a c o l l o i d a l or 
other surface a c t i v e m a t e r i a l . 
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Class i f icat ion - The assignment of objects or units to groups 
within a system of categories distingbished by their 
propert ies , In the c l a s s i f i c a t i o n of s o i l s , the funda-
mental uni t i s a s o i l type. Similar s o i l types are 
grouped to form a series* Series are grouped into 
famil ies into great s o i l groups, these into suborders 
and suborders into orders (of which there are three; 
the zonal; Azonal, and Intrazonal)• 
Clay - A s o i l separate. (See s o i l separates) (2) A textural 
c l a s s , (see s o i l Texture). 
Clay Loam - A textural c l a s s (See s o i l Texture) . 
cult ivat ion - A mechanical s t i rr ing of the s o i l in place, as 
in seedbed preparation or weed control• 
Ecology - The science that deals with the study of the in ter -
relat ionships of organisms in and to the ir environment. 
Evapotranspiration - The sum of water removed by vegetation 
that i s l o s t by evaporation for a part icular area 
during a specified time. 
Exchangeable Cation Percentage - This term indicates the degree 
of saturation of the s o i l exchange capacity with a 
cation, and i s defined as follows t 
Ecp = Exchangeable cation (m.e. per 100 q. so i l QQ 
cation-exchange capacity (m.e. per 100 g.) 
Exchangeable Phosphate - The phosphate anion reversibly 
attached on the surface of the so i l phase (anion-exchange 
capacity) of s o i l s , in such form that i t may go into 
molecular solution by anionic equilibrium reactions 
with other anions of the solution phase without solution 
to the so l id or co l lo id phase. 
Exchangeable Potassium - The potassium which i s held mainly 
by the col lo idal portion of the s o i l and i s e a s i l y 
exchanged with the cation of neutral s a l t solut ions, 
l e s s the water soluble potassium. I t i s readily 
available to growing plant roots . 
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Fer t i l i s er - Any organic or Inorganic material of natural or 
synthetic origin which i s added to a s o i l in an attempt 
to provide plant nutr ients . 
Fine Texture - (l) Predominating m fine fract ions , as fine 
c lay, (2) Includes a l l clay ioams and c lays , i . e . c lay 
loam, sandy clay loam, s i l t y c lay loam, sandy clay, 
s l l t y c lay, and clay textural Cxei»ses. Sometimes 
subdivided into clayey and moderately fine textures. 
Forest s o i l s - (1) Any so i l developed under t r e e s . (Soi ls found 
under temperature fores t (European usage) . 
Gravitational Wate* - Water which moves in to , through, or out 
of the s o i l under the Influence of gravity . 
Green Manure - A crop grown for the purpose of being turned 
under while green, or soon after maturity, for improving 
the s o i l . 
Ion •> Acids, bases, and s a l t s (e lectrolytes) when dissolved 
in certain solvents are more or l e s s dissociated into 
e l e c t r i c a l l y charged uni t s , called ions , some e l ec tro ly te s 
d i ssoc iate into ions when fused. Pos i t ive ions are 
atoms or a group of atoms which have l o s t valence 
e lectrons, negative ions are those to which additional 
e lectrons have been added. Pos i t ive ly charged ions are 
cal led cat ions; negatively charged ions are called 
anions. 
Irrigation - Ar t i f i c i a l application of water to the so i l for 
supplying water to crops. 
Irrigation Eff iciency - The rat io of the water consumed by 
crops of an irrigated farm or project to the water 
diverted from a r iver or other natural source into the 
farm or project canals . 
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l«eached Saline So i l s - (1) S o i i s which have had the soluble 
s a l t s removed by leaching (2) s o i l s which have been 
saline and s t i l l possess the major physical character i s t i -
cs of sal ine s o i l s but from which the soluble s a l t s 
have been leached, generally as a r e s u l t of reclamation. 
Mineral s o i l - A s o i l whose properties are dominated by the 
mineral matter; usually containing l e s s than 20 per cent 
organic matter, or with only a thin surface organic 
layer ( l e s s than 30 cm. th ick) . 
Neutral Soil - s o i l in which the upper part i s neither acid 
nor a lka l ine . 
Nitrogen Assimilation - The incorporation of nitrogen compounds 
into c e l l substances by xiving organisms, 
percolation ( s o i l water) - A qual i tat ive term applying to 
the downward movement of water through s o i l . Especially 
the downward flow of water in saturated or nearly 
saturated so i l at hydraulic gradients of the order of 
one or l e s s . 
pH, Hydrolytic - The arithmetical difference between the pH 
value of a so i l as measured on the s o i l paste and the 
value obtained on a It 10 suspension. 
pH, so i l - The negative logarithm of the hydrogen-ion a c t i v i t y 
of a s o i l . The degree of acidi ty (or alkal inity) of a 
s o i l as determined by means of a g lass quinhydrone - or 
other suitable electrode or indicator a t a specified 
moisture content or so i l - to-water r a t i o , and expressed 
in terms of the pH sca le , from 0 to 14. 
saline-Alkali s o i l - (l) A s o i l containing su f f i c i en t exchangeable 
sodium to interfere with the growth of most crop plants 
and containing appreciable quantit ies of soluble s a l t s . 
The exchangeable sodium percentage i s greater than 15 
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and the c»nductivity of the saturation extract i s 
greater than four milliinhos per centimeter (at 25 C) • 
The pH of the saturated s o i l i s usual ly l e s s than 
8.5 (2) A sa l ine-a lka l i s o i l has a combination of 
harmful quantit ies of s a l t s and e i ther a high a lka l in i ty 
or high exchangeable sodium^ or both« so distributed 
in the prof i le that the growth of most crop plants i s 
reduced. 
sal ine Soil - A nonalkali s o i l containing su f f i c i en t soluble 
s a l t s to impair i t s productivity (Formerly any so i l 
containing suf f ic ient soluble s a l t s to interfere with 
plant growth) • 
Salinization - The process of accumulation of s a l t s in s o i l . 
salt-Affected s o i l - so i l that has been adversely modified 
for growth of most crop plants by the presence or action 
of soluble s a l t s . The term includes s o i l having an excess 
of s a l t s / an excess of exchangeable sodium* or both 
(See sal ine Soi l ; Sodic S o i l ) . 
Sodic Soil I s o i l that contains suf f i c i ent sodium tointerfere 
with the growth of most crop plants; s o i l for which the 
exchangeable sodium percentage i s 15 or more. 
s o i l Alkal inity - The degree of intens i ty of a lka l in i ty of a 
so i l expressiSd in terms of the pH s c a l e . 
Soil Characteristic - A feature of a so i l that can be seen 
and/or measured in the f i e ld or in the laboratory 
on s o i l samples. Examples of so i l character is t ics 
include s o i l slope, s toniness , texture* structure, 
color, and chemical composition. 
s o i l c l a s s i f i ca t ion — study of s o i l s and the ir interre lat ion-
ships, description of their properties , naming them, 
and grouping them systematical ly . The taxonomic units 
are frequently regrouped for various purposes such as 
drainage requirements# crop adaptations, highway 
construction, and forestry purposes. 
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s o l i Extract — The solution separated from a s o i l suspension 
or a s o i l a t a part icular moisture content by 
f i l t r a t i o n , centrifugation, or displac«nent, 
so i l Improvonent - The processes for, or the re su l t s of 
making the so i l more productive for growing plants 
by f e r t i l i s a t i o n , drainage, addition of organic matter, 
i rr igat ion , and the l i k e . 
s o i l MoisitiAre - Water contained in s o i l . 
s o i l Morphology - (1) The const i tut ion of the so i l body as 
esqpressed in the kinds, thickness, and arrangement 
of the horizons in the pro f i l e , and in the texture, 
structure, consistence, porosity, and color of each 
horl2X>n. (2) The properties of the s o i l body or any 
of i t s parts . 
s o i l Quality - An attribute of a so i l that cannot be seen or 
measured d irec t ly from the so i l alone but which i s 
inferred from so i l character i s t i cs and s o i l behavior 
under defined conditions. F e r t i l i t y , productivity, and 
e r o d i b i l i t y are examples of so i l q u a l i t i e s . 
so i l Sal in i ty - The amount of soluble s a l t s in a s o i l , 
es^ressed in terms of percentage, parts per mil l ion, 
or other convenient un i t . 
s o i l survey - The systematic examination, descript ion, c l a s s i -
f i ca t ion , and mapping of s o i l s in an area, so i l surveys 
are c l a s s i f i e d according to the kind and in tens i ty of 
f i e lds examinations. 
Soil Texture - The relat ive proportions of the various s o i l 
separates in a so i l material . 
s o i l Variant - A so i l whose properties are bel ieved su f f i c i en t ly 
d i f ferent from other known s o i l s to j u s t i f y a new 
ser ie s name but whose geographic area i s so limited 
that creation of a new ser ies i s not believed to jus t i f i ed 
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soluble-sodium Percentage(ss) - The proportion of sodium 
ions in solution in re lat ion to the t o t a l cation 
concentration, defined as follows t 
soluble sodium concentration (roe./ l itre) QQ 
* ^ " Total cation concentration (me/litre) ^ ^ 
wasteland - Land not capable of producing materials or 
services of value. A miscellaneous land type. 
waterlogged - State of being saturated with water. 
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CHEMICAL SYMBOLS, EQUIVALENT WEIGHTS, AND 
COMMON NAMES 
Chemical symbol o r 
formula 









E q u i v a l e n t 
w e i g h t 
Grams 
2 0 . 0 4 
1 2 . 1 6 
2 3 . 0 0 
3 9 . 1 0 
3 5 . 4 6 
4 8 . 0 3 
3 0 . 0 0 
6 1 . 0 1 
Common name 
Calcium i o n 
Magnesium i o n 
sodium i o n 
P o t a s s i u m i o n 
C h l o r i d e i o n 
s u l f a t e i o n 
Carbonate i o n 
B i c a r b o n a t e i o n 























5 5 . 5 0 
6 8 . 0 7 
8 6 . 0 9 
5 0 . 0 4 
4 7 . 6 2 
6 0 . 1 9 
4 2 . 1 6 
5 8 . 4 5 
7 1 . 0 3 
5 3 . 0 0 
8 4 . 0 1 
7 4 . 5 6 
8 7 . 1 3 
6 9 . 1 0 
1 0 0 . 1 1 
1 6 . 0 3 
4 9 . 0 4 
1 1 1 . 0 7 
1 3 9 . 0 1 
Calcium c h l o r i d e 
ca l c ium s u l f a t e 
Gypsum 
Calcium c a r b o n a t e 
Magnesium c h l o r i d e 
Magnesium s u l f a t e 
Magnesium carbonate 
sodium c h l o r i d e 
sodium s u l f a t e 
sodium c a r b o n a t e 
sodium b i c a r b o n a t e 
P o t a s s i u m c h l o r i d e 
p o t a s s i u m s u l f a t e 
p o t a s s i u m carbonate 
p o t a s s i u m b i c a r b o n a t e 
s u l f u r 
s u l f u r i c a c i d 
Aluminum s u l f a t e 
I r on s u l f a t e ( f e r r o u s ) 
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APPENDIX - C 
SYMBOLS AND ABBREVIATIONS; 
@ at the rate o£ 
CC Carrlzo Cltrange 
CEC Cation Exchange Capacity 
Cm Centimeter 
CSSRI Central S o i l S a l i n i t y Research I n s t i t u t e 
CZSE Cxirve of Zero S i l t Ef fec t 
E Ef f ic iency of I rr iga t ion water exp l i ca t ion 
EC E l e c t r i c a l conduct iv i ty In mhos/cm unless 
otherwise s p e c i f i e d . 
ECe E l e c t r i c a l condActlvlty of saturat ion ex trac t 
EClw E l e c t r i c a l conduct iv i ty of I r r i g a t i o n water 
3 
EC xlO E l e c t r i c a l conduct iv i ty In m l l l l i%os/cro 
(value In mhos/cm x 10 ) 
EPP Exchanfeable Potassium percentage 
ESF Exchangeable sodium percentage 
GR Gypsum requirement 
ha hectare 
ICAR Indian Council of Agricultural Research 
lUH Instantaneous u n i t Hydrograph 
meq M l l l l equivalent 
mho Reciprocal ohm; (ohm s p e l l e d backward) 
mnho Mllllroho 
MSI Mean S u s c e p t i b i l i t y Index 
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MMD 
KM Non mycorrlhlzal 
PAR Ibtasslum Adsorption Ratio 
PEG treatment 
pH Meastired with g l a s s e l ec trode un less otherwise 
spec i f i ed 
PH) PJemyl phosphoro diainidate 
PPm Parts per m i l l i o n . As commonly measured and 
used parts per mi l l i on i s numerically 
equivalent to mill igrams per l i t e r . 
PZSE Point o£ Zero S a l t Ef fec t 
SAR Sodium Adsorption Ratio 
SO Sour Orange 
SSP Soluble Sodium Percentage 
SMO Sweet Orange 
VAM Vesicular-arbuscular mycorrihizal 
VFAs V o l a t i l e f a l l y acids 
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